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Ratoon d e c l i n e  o f  sugarcane,  Saccharum s p p . , is a s i g n i f i c a n t  
worldwide problem e s p e c i a l l y  in temperate  zone areas  such as 
Louis ia na .  T h is  study was begun w i th  t h e  o b j e c t  In mind t o  examine 
In d e t a i l  t h e  ra toon ing  behav io r  w i t h in  a sugarcane progeny of  th e  
t y p e  used In t h e  Lou is iana breed ing programs s in c e  th e  19 30 's .
The cross examined was L 65 -69  X CP 6 5 -3 5 7 .  Data were taken in 
p l a n t  cane,  f i r s t  ra toon and second ratoon crops on 210 clones  
e s t a b l i s h e d  randomly from i n d i v id u a l  se ed l in g s  o f  t h i s  c ross .  Data 
included number o f  s t a l k s  per p l o t ,  mean weight  o f  s t a l k ,  mean length  
o f  s t a l k ,  mean d iam eter  o f  s t a l k ,  and sucrose percent  of  expressed  
j u i c e .  Y ie ld  was es t im ated  as t h e  product  of  number of  s t a l k s  per  
p l o t  X mean weight  per s t a l k .
The ra to o n in g  a b i l i t y  of  t h e  progeny was examined in comparison 
t o  t h e  p a re n t s '  b e hav io r  f o r  each t r a i t  i n d i v i d u a l l y  and in combina­
t i o n s .  There was a high inc idence  o f  c lones w i th  good ra to o n in g  
a b i l i t y  f o r  each of  t h e  i n d i v i d u a l  y i e l d  components; however,  o n ly  
appro x im a te ly  5 % o f  the  clones  showed ra to o n in g  a b i l i t i e s  o f  y i e l d  
which e q u a l le d  those  of  t h e  p a re n ts .  The severe  second ratoon  
d e c l i n e  in y i e l d  of  t h e  progeny and parents was due t o  d e c l in e s  in 
a l l  o f  t h e  y i e l d  components s t u d i e d .  C e r t a i n  n eg a t iv e  I n t e r r e l a ­
t i o n s h i p s  among t r a i t s ,  n o ta b ly  t h a t  of  s t a l k  d ia m eter  and s t a l k  
pop u la t io n  ( r  = - 0 . 3 3 ) ,  appeared t o  be im portant  f a c t o r s  in reducing  
t h e  number o f  segregants showing good ra toon ing  a b i l i t y  w i t h i n  t h e  cross .
v i  i I
Although y i e l d  and i t s  components showed high r e p e a t a b i l i t y  
between t h e  p l a n t  crop and ra toon c ro p s ,  t h e  c o r r e l a t i o n s  were not  
p e r f e c t ,  and a l l  c lo nes  w i t h  a c c e p t a b l e  p l a n t  cane b e h a v io r  showed 
some y i e l d  loss in t h e  second ra to o n  c rop .  F u r th e rm o re ,  t h e  s e v e r i t y  
of  second ra toon  y i e l d  d e c l i n e  in c lones  could  not  be p r e d i c t e d  from 
f i r s t  ra to o n  d a t a .  Thus,  t h e  data  in d ic a t e d  t h a t  second ra toon  
I n f o r m a t io n  on c lo nes  o b t a in e d  a t  e a r l y  s tages o f  s e l e c t i o n  would 
be a u se fu l  a d ju n c t  t o  d a ta  n o rm a l ly  taken  a t  t h e s e  s ta g e s .
lx
INTRODUCTION
Ra+oon f a i l u r e  o f  sugarcane crops in L o u is ia n a  was an important  
f a c t o r  in t h e  v e ry  s e r io u s  d e c l i n e  o f  t h e  L o u is ia n a  sugar in d u s t r y  of  
1905 t o  1926 ( 2 5 ) .  D e s p i te  g r e a t l y  improved h y b r id  v a r i e t i e s  i t  
remains a problem t o  t h i s  d a t e  in Lou is ia na  and many o t h e r  a reas  o f  
t h e  sugarcane-growing w o r ld .
Numerous f a c t o r s  have been im p l i c a t e d  in t h e  cause o f  ra toon  
f a i l u r e  i n c lu d in g  low w i n t e r  t e m p e r a t u r e ,  Inadequate  d ra in a g e  and 
a e r a t i o n ,  poor c u l t u r a l  p r a c t i c e s ,  and high In c id en ce  o f  d iseases  
and p e s t s .  Ratoon d e c l i n e  Is  g e n e r a l l y  co n s id ered  a complex 
phenomenon not  c o m p le te ly  understood.
Although a r e l a t i v e l y  la rg e  volume o f  p u b l ish ed  research  e x i s t s  
on t h e  many causes of ra toon f a i l u r e  In sugarcane ,  most o f  t h i s  work 
has been done w i th  e s t a b l i s h e d  v a r i e t i e s ,  and l i t t l e  in fo rm a t io n  
e x i s t s  concern ing  t h e  b eh a v io r  o f  ra to o n in g  a b i l i t y  In breed ing  
p o p u la t i o n s .  T h i s  study was o r i g i n a t e d  In t h e  hope o f  making a 
c o n t r i b u t i o n  In t h a t  a r e a .
Today In t h e  Louis iana  breed ing  programs, r i g i d  s e l e c t i o n  f o r  
high r a t o o n in g  a b i l i t y  is  not  p r a c t i c e d  u n t i l  l a t e  s tages  o f  t e s t i n g  
due m a in ly  t o  t i m e - l i m i t  c o n s i d e r a t i o n s .  As i t  now s ta n d s ,  a t  l e a s t  
12 ye ars  must pass b e fo r e  a s e l e c t e d  s e e d l in g  can be th o ro u g h ly  
t e s t e d  and re le a s e d  as a commercial  v a r i e t y .  W i t h in  t h i s  lengthy  
p e r i o d ,  second ratoon data  o b ta in e d  on c lones  a r e  l i m i t e d .
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The s i x t h  ye a r  o f  t e s t i n g  is  t h e  f i r s t  y e a r  in which u n r e p l i c a t e d  
second ra toon data a r e  g o t t e n  in t h e  second l i n e  t r i a l s .  in t h e  6 years  
o f  t e s t i n g  re m a in in g ,  second s t u b b le  data  a r e  g o t te n  once from t h e  
r e p l i c a t e d  n u rs ery  and t w ic e  from r e p l i c a t e d  I n f i e l d  t e s t s .  By t h e  
t w e l t h  y e a r ,  second ra toon data a r e  o b ta in e d  during  one y e a r  from 
t h e  r e p l i c a t e d  o u t f i e l d  t e s t s  a t  s e v e ra l  l o c a t i o n s .  Thus,  t h e r e  a r e  
adequate  second ra toon data  f o r  c lones  in t h e  breed ing  program, but  
o n ly  a f t e r  t h e  s i x t h  y e ar  o f  t e s t i n g ,  a t  which t im e  as few as on ly  
40 c lo nes  remain f o r  t e s t i n g  from an o r i g i n a l  s e e d l i n g  p o p u la t io n  
of 75 t o  100 thousand p l a n t s .  Fur therm ore ,  a t  t h e  o u t f i e l d  stage  
o f  t e s t i n g ,  where t h e  most comprehensive second ra toon da ta  a re  
g a t h e r e d ,  o n l y  5 t o  10 c lo nes  of t h e  o r i g i n a l  p o p u la t io n  a re  
Inc i  uded.
High ra t o o n in g  a b i l i t y  has been recogn ized  as an important  
breed in g  o b j e c t i v e  in t h e  Louis iana  sugarcane v a r i e t y  programs f o r  
many ye a rs ;  y e t  even t h e  best  c u r r e n t  v a r i e t i e s  show a severe  degree  
of  ra toon d e c l i n e .  T h is  is e s p e c i a l l y  t r u e  of  t h e  second and l a t e r  
ra to o n s;  thus  t h e  importance o f  growing and t e s t i n g  p o t e n t i a l  
v a r i e t i e s  in second ra toon a t  some t i m e  in t h e  s e l e c t i o n  process .
With t h e s e  f a c t s  in mind,  t h e  o b j e c t i v e s  o f  t h i s  s tudy  were:
1) To d e te rm in e  t h e  breed in g  b e h av io r  o f  ra to o n in g  a b i l i t y  in a
b i p a r e n t a l  cross o f  t h e  ty p e  commonly employed in t h e  Louis iana  
b reed in g  programs.
2)  To e x p l o r e  t h e  p o s s i b i l i t i e s  f o r  enhanced methods of  s e l e c t i o n  f o r  
improved ra to o n in g  a b i l i t y .
3)  To s tudy  t h e  b ea r in g  o f  y i e l d  component I n t e r r e l a t i o n s h i p s  on 
r a t o o n in g  a b i l i t y  In sugarcane.
3
4) To o b t a in  in f o r m a t io n  concern ing t h e  v a lu e  o f  o r  need f o r  e a r l y  
t e s t i n g  o f  e x p e r im e n ta l  c lones  f o r  r a to o n in g  a b i l i t y .
REVIEW OF LITERATURE
D e f i n i t i o n  And Importance Of Ratooning A b i l i t y
The o r i g i n  o f  t h e  word " ra to o n "  a ccord in g  t o  W eb s te r 's  T h i r d  
New I n t e r n a t i o n a l  D i c t i o n a r y  ( 4 )  is f rom t h e  Spanish " r e t o n o "  meaning 
f r e s h  shoot o r  su ck er .  I t s  d e f i n i t i o n  is  g iv en  by t h e  same source  
as "a s t a l k  o r  shoot  a r i s i n g  from t h e  r o o t  o r  crown o f  a p e re n n ia l  
p l a n t :  ( a )  a sugarcane sucker  a r i s i n g  from t h e  base o f  a h arves ted
p l a n t . "
Winburn (89 )  d e f in e d  " r a to o n "  as "a basal  sucker  f o r  
p rop a g a t io n  as in sugarcane,  p in e a p p le ,  and banana."
P l u c k n e t t  and h is  coworkers (67 )  s t a t e d  in t h e i r  1970 re v iew  
o f  t h e  p r a c t i c e  t h a t  ra to o n  croppin g  o f  p l a n t s  b a s i c a l l y  im p l ies  
" 1 .  more than  one h a r v e s t  from a s i n g l e  p l a n t i n g ,  2 .  regrowth from 
basal buds on t h e  stem o r  crown, 3. t o t a l  h a r v e s t  ra to o n in g  
( h a r v e s t i n g  o f  most o r  a l l  o f  t h e  a e r i a l  p o r t i o n  of  t h e  p l a n t )  and,
4 .  s e l e c t i v e  h a r v e s t  ra to o n in g  ( h a r v e s t i n g  o f  s e l e c t e d  p o r t i o n s  o f  
t h e  p l a n t ,  e . g . ,  f r u i t ,  leaves ,  p o r t i o n s  o f  t h e  stem or  combinat ions  
o f  t h e s e ) . "
I t  Is common p r a c t i c e  in most sugarcane growing a reas  t o  
h a r v e s t  t h e  mature s t a l k s  by c u t t i n g  a t  ground le ve l  th u s  leav ing  
t h e  r o o t  s tocks  and underground p a r t s  o f  t h e  stems u nd is tu rb ed  from 
which an o th e r  crop sp r in g s  in t h e  fa s h io n  o f  p e r e n n ia l  p l a n t s  
( 6 ,  4 8 ,  6 7 ) .  A crop th u s  developed Is  known as a ra toon o r  s tu b b le  
crop ( 8 1 ) .  P l u c k n e t t ,  e t  a l .  ( 6 7 )  have noted t h a t  in most instances
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o f  ratoon cropping t h e  f i r s t  crop o f  t h e  c y c le  is r e f e r r e d  t o  as t h e  
p la n t  crop;  t h e  f i r s t  regro wth ,  o r  second crop,  as t h e  f i r s t  ratoon;  
and t h e  second regro wth ,  o r  t h i r d  crop,  as t h e  second r a to o n ,  e t c .
In most sugarcane cropping schemes, t h e  s tu b b le s  ( r o o t s  and 
stumps remaining a f t e r  h a r v e s t in g )  a re  plowed out  and chopped in to  
t h e  s o i l  f o l l o w in g  two or  more ratoon crops and t h e  f i e l d  is e i t h e r  
immediately r e p la n t e d  or  f a l l o w  plowed f o r  a p er io d  o f  t im e  in 
o r d e r  t o  c o n t ro l  weeds and b r in g  t h e  s o i l  in t o  good t i l t h  ( 6 ,  41 ,  5 9 ) .
Ratooning o f  sugarcane is p r a c t ic e d  in the  t r o p i c s  and sub­
t r o p i c s  in c lu d in g  such areas o f  t h e  world as t h e  United  S ta te s  o f  
America,  A u s t r a l i a ,  In d i a ,  t h e  Car ibbean,  Southeast  A s ia ,  and many 
c o u n t r i e s  o f  South America and A f r i c a  ( 6 ,  8 7 ) .
According t o  P lu c k n e t t  e t  a I . ( 6 7 ) ,  An to ine and Ricaud have 
s t res se d  t h e  importance o f  growing and m a in ta in in g  good ratoon crops 
o f  sugarcane in M a u r i t i u s  where as many as 5 ratoons may be grown.
Rao (68 )  s tu d ie d  sugarcane ratoons in Andra S t a t e ,  I n d i a ,  and 
concluded t h a t  ra toon ing  was a j u s t i f i a b l e  p r a c t i c e  in t h a t  area  
provided t h a t  t h e  ratoons were p r o p e r ly  f e r t i l i z e d  and c u l t i v a t e d .
Rao viewed ra toon cropping as an Important  f a c t o r  t o  t h e  economic 
success of  commercial sugarcane a g r i c u l t u r e  in Andhra S t a t e .
K ing,  in h is  Manual of  Cane Growing, (48 )  made i t  e v i d e n t  t h a t  
p l a n t  crops a r e  less p r o f i t a b l e  than ratoons in p o i n t i n g  out  t h e  high  
co s t  o f  growing o n ly  a p l a n t  crop and no ratoons thus  leav ing  but  one 
crop t o  d e f r a y  t h e  high co st  o f  seedbed p r e p a r a t io n  and p l a n t i n g .
He r e l a t e d  t h e  s t a b i l i t y  o f  t h e  A u s t r a l i a n  sugar in d u s t ry  t o  ratoon
cropping as a p r a c t i c e .
Whan C86) wro te  t h a t  in Queensland,  A u s t r a l i a ,  a t y p i c a l  crop  
c y c le  may in v o lv e  as many as 4 o r  5 d i f f e r e n t l y  aged crops growing 
t o g e t h e r  in a g iven  y e a r .  According t o  him, t h e  c h a r a c t e r i s t i c  
sugarcane crop c y c le  in Queensland s t a r t s  w i th  a p la n te d  crop and is 
g e n e r a l l y  fo l lo w e d  by up t o  3 ratoon crops and a leguminous f a l l o w  
t o  a id  in c o n d i t io n in g  t h e  s o i l .  Whan has s t a t e d  t h a t  A u s t r a l i a n  
p l a n t  crops of sugarcane a r e  g e n e r a l l y  grown over a per iod  o f  18 
months, 12 months being t h e  average growth per io d  f o r  ratoons.
Buzacott  (1 3 )  o u t l i n e d  t h e  a b i l i t y  of  a v a r i e t y  t o  ratoon as an 
impor tant  s e l e c t i o n  o b j e c t i v e  in A u s t r a l i a n  sugarcane breed ing  
programs. He s t a t e d  a s t rong p re fe re n c e  In Queensland f o r  v a r i e t i e s  
w ith  la r g e ,  t h i c k  s t a l k s  and good t i l l e r i n g  c a p a c i t y ,  and noted 
t h a t  v a r i e t i e s  were o f t e n  r e j e c t e d  in t h e  l a t e r  stages o f  s e l e c t i o n  
because o f  poor g e rm in a t io n  or  inadequate ra toonin g  a b i l i t y .  He 
s a id  t h a t  s ince  v a r i e t i e s  a re  ratooned a t  le a s t  t w i c e  in Queensland,  
any v a r i e t i e s  showing poor ra tooning a b i l i t y  a re  immediately d is c arde d .  
Buzacott  tempered t h i s  l a s t  s ta tem ent ,  however, In p o i n t i n g  out  t h e  
d i f f i c u l t y  of  assessment of  ra tooning  a b i l i t y .  He s t a t e d  t h a t  harves t  
of  se e d l in g  v a r i e t i e s  In e a r l y  s e l e c t i o n  stages was u s u a l l y  scheduled  
during  t h e  w i n t e r  months when poor ra toon in g  was most l i k e l y  t o  
occur thus  o p t im iz i n g  t h e  d e t e c t i o n  and e a r l y  e l i m i n a t i o n  o f  v a r i e t i e s  
w ith  i n h e r e n t l y  poor ra toon in g  a b i l i t y .  In t h e  p a s t ,  poor ra toonin g  
a b i l i t y  was a major  cause f o r  r e j e c t i o n  o f  A u s t r a l i a n  canes but  w i th  
modern i n t e r s p e c i f i c  h y b r id s ,  Buzacott  s t a t e d  t h a t  by 1962 i t  was
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r a r e l y  a reason f o r  r e j e c t i n g  a v a r i e t y .
S k in n er  (74 )  in h is  1972 re v iew  o f  s e l e c t i o n  in sugarcane wro te  
t h a t  good ra to o n in g  a b i l i t y  was s t i l l  an im po r tan t  s e l e c t i o n  
o b j e c t i v e  in Queensland in s o f a r  as a g r i c u l t u r a l  c h a r a c t e r s  were 
concerned.
Barnes ( 6 )  in t h e  second e d i t i o n  o f  h i s  t r e a t i s e  on sugarcane  
d e d ic a te d  an e n t i r e  c h a p t e r  t o  a r ev iew  o f  t h e  sugarcane growing  
c o u n t r i e s  o f  t h e  wor ld  and b r i e f l y  d escr ib ed  t h e  s a l i e n t  and i n t e r e s t i n g  
f e a t u r e s  o f  each.  in d isc u ss in g  t h e  c o u n t r i e s  o f  A f r i c a  he s t a t e s  
t h a t  in Egypt  u s u a l l y  2 but  i n f r e q u e n t l y  3 ra toon crops a r e  grown.
At  le a s t  1 ra to o n  crop is  g e n e r a l l y  grown in Mozambique, t h e  R ep u b l ic  
o f  South A f r i c a ,  and S w az i lan d .  In N i g e r i a ,  where cane growing is 
m ain ly  a minor e n t e r p r i s e  and most o f  t h e  fa rm ing  is by n a t i v e s  f o r  
t h e  pro d u ct io n  of  crude sugar cakes ,  o r  j a g g e r y ,  Barnes has noted  
t h a t  ra to on crops a r e  seldom grown.
In T h a i la n d  Barnes ( 6 )  wrote  t h a t  2 o r  3 ra toons a r e  commonly 
grown. In Java ,  where food needs c o n t r o l  land use,  he s t a t e d  t h a t  
t h e  normal crop c y c l e  w i th  sugarcane ts a s i n g l e  p l a n t  crop in 
r o t a t i o n  w i t h  r i c e  and o t h e r  food crops such as groundnuts o r  sweet  
p ota toes  in a t h r e e - y e a r  c y c l e .
Tang (8 4 )  mentioned a s i m i l a r  cropping  system in Taiwan where 
o n ly  a p p r o x im a t e ly  5 p e r c e n t  o f  cane was r a t o o n s .  S c a r c i t y  o f  
a r a b l e  land and high p o p u l a t i o n ,  he s t a t e d ,  compels most farmers  
t o  f o l l o w  a system o f  crop r o t a t i o n  w i t h  r i c e ,  growing o n ly  a p l a n t  
crop o f  sugarcane per  c y c l e .  Tang hoped t h a t  t h e  lo n g - t im e  ra to o n in g
system would be adopted because ra to ons produced a h a r v e s t a b l e  crop  
w i t h i n  12 months whereas p la n te d  cane to o k  as long as 18 months t o  
produce when f a l l - p l a n t e d .
In d iscu ss in g  South A m er ica ,  Barnes ( 6 )  remarked on ratoon  
cropping  o f  sugarcane In Columbia,  Peru,  B r a z i l  and Ven ezu e la .  He 
in d i c a t e d  t h a t  3 is  t h e  usual number o f  ra toons  grown in B r a z i l .
In c o n t r a s t  he w ro te  t h a t  in Peru,  where t h e r e  a r e  no extremes o f  
t e m p e r a t u r e ,  p l a n t  cane is  grown f o r  20 t o  22 months and ratoons f o r  
16 t o  18 months w i t h i n  a c y c l e  which in c lu d es  5 o r  6 ra toons and 
extends over  a p e r io d  o f  about  10 y e a r s .  Barnes a t t r i b u t e d  t h e  
ab n orm al ly  low y i e l d s  o f  smal l  farms in Venezuela t o  ra to o n in g  over  
long p er io ds  w i th  i n f r e q u e n t  r e p l a n t i n g .
In re v iew in g  sugarcane growing in t h e  C ar ib bean ,  Barnes (6 )  
has r e p o r t e d  t h a t  in Cuba cane has been ratooned  as many as 25 t im e s  
and t h a t  o n ly  bare  a reas  o f  such ratoon f i e l d s  were r e p l a n t e d  using  
c u t t i n g s .  H is  account o f  Puerto  Rico showed 3 ra toons t o  be t h e  
usual number grown on i r r i g a t e d  lands w h i l e  7 ra toons were rep o r ted  
as t h e  norm in t h e  more humid reg ions  o f  t h e  is l a n d .  He has 
desc r ib e d  Barbados as t h e  most e a s t e r l y  o f  t h e  Caribbean is lan d s  a t  
l a t i t u d e  13°  4 T and lo n g i tu d e  5 9°  37 '  having equab le  c l i m a t i c  
c o n d i t io n s  under r e g u l a t i o n  o f  t h e  n o r t h - e a s t  t r a d e  winds.  Barnes  
observed t h a t  as many as 4 o r  5 ratoons could be p r o f i t a b l y  grown 
on t h e  b e t t e r  a g r i c u l t u r a l  lands o f  Barbados.
C h in lo y  and Shaw (1 9 )  wrote  t h a t  sev era l  ra to on crops are  
n o rm a l ly  grown from an o r i g i n a l  p l a n t i n g  in Jamaica where p l a n t
crops,  f i r s t ,  second and o t h e r  ratoons a re  a l l  norm al ly  grown f o r  
an average  o f  12 months be fo re  h a r v e s t i n g .  These researchers  noted 
t h e  problem of  ra toon y i e l d  d e c l in e  on t h e  is land  and developed a 
formula f o r  d e r i v i n g  t h e  optimum r e p l a n t i n g  c y c l e  based on 
pro f  I t a b  1 I i t y .
In t h e  Uni ted  S ta te s  o f  America sugarcane Is grown m ain ly  in 
Louis ia na ,  F l o r i d a ,  H aw a i i ,  and Texas and ra toon in g  Is p r a c t i c e d  in 
a l l  these  s t a t e s  where i t  p lays an Important  r o l e  In t h e  economics 
of  sugar pro duct ion  (46 ,  5 9 ,  67,  7 0 ) .
According t o  Matherne e t  a I . ( 5 9 ) ,  t h e  t y p i c a l  crop c y c le  In 
Louisiana c o n s is ts  o f  a p la n t  crop and 2 ratoons from each p l a n t i n g .  
These researchers  s t a t e d  t h a t  o ld  cane s tu b b le  Is u s u a l ly  destroyed  
f o l lo w in g  h arve s t  o f  the  la s t  ratoon crop ,  a f t e r  which t im e  i t  is  
customary t o  c u l t i v a t e  f r e q u e n t l y  throughout t h e  summer ( f a l l o w  
plow) in o r d e r  t o  c o n t ro l  weeds b e fo re  r e p l a n t i n g  In l a t e  summer o r  
e a r l y  f a l l .  They wrote t h a t  u s u a l l y  only t h e  poorest  ra toon ing  f i e l d s  
a r e  plowed out  each year  t o  a l lo w  a maximum c a r r y o v e r  o f  ratoon cane 
I n t o  t h e  f o l l o w in g  spring  growing season.
Hebert  ( 3 4 ) ,  in s tudy in g  t h e  a s s o c i a t io n s  o f  y i e l d  components t o  
y i e l d i n g  a b i l i t y  o f  sugarcane in Lo u is ia na ,  s a id  t h a t  based upon h is  
o bserva t io n s  i n i t i a l  s e l e c t i o n  a t  t h e  se e d l in g  stage should be broad 
t o  Inc lu de  a la rge  number o f  i n d i v i d u a l s .  He s t a t e d  t h a t  a l l  p la n ts  
meeting a minimum requirement  f o r  mosaic r e s i s t a n c e ,  good v i g o r ,  
a c cep ta b le  d ia m e te r ,  and t h e  a b i l i t y  t o  s tu b b le  should be s e le c t e d .  
H e b e r t ' s  o p in io n  was t h a t  s t u b b l ln g  a b i l i t y  Is  a u t o m a t i c a l l y
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s e l e c t e d  f o r  In t h e  Lou is ia na  v a r i e t y  development program In i n i t i a l  
s e l e c t i o n  stages as s e l e c t i o n s  a r e  not  made In p l a n t  cane but  in 
f i r s t  s t u b b l e  o f  t h e  s e e d l in g  ( s i n g l e  s t o o l )  s tag e  o f  s e l e c t i o n .
Matherne e t  a l .  (60 )  have shown t h a t  s t u b b l i n g  a b i l i t y  Is  a 
v e ry  Im p o r tan t  per formance c r i t e r i o n  f o r  L ou is ia n a  v a r i e t i e s  in 
l a t e r  stages  o f  s e l e c t i o n  as w e l l ,  I n c lu d in g  u n r e p l i c a t e d  l i n e  t e s t s ,  
( v a r i e t i e s  a r e  a n a lyz ed  here In p l a n t  cane and f i r s t  ra too n )  
r e p l i c a t e d  I n f i e l d  e x p e r im e n ts ,  and r e p l i c a t e d  o u t f i e l d  y i e l d  t r i a l s .  
V a r i e t i e s  In o u t f i e l d  y i e l d  t r i a l s  a r e  grown a t  l e a s t  through f i r s t  
s t u b b l e  b e f o r e  being cons id ered  f o r  r e l e a s e  and t h e s e  r e se ar ch e rs  
have shown iow y i e l d  o f  cane,  low sucrose p e r c e n t ,  and poor s t u b b l in g  
abi  l i t y  t o  be t h e  majo r  reasons f o r  r e j e c t i o n  a t  t h i s  s t a g e .
Dunckelman and Breaux (22 )  r e p o r te d  In 1969 on t h e  p o s s i b i l i t y  
o f  I n c r e a s in g  c o ld  t o l e r a n c e ,  b o re r  r e s i s t a n c e ,  mosaic r e s i s t a n c e ,  
and s t u b b l i n g  a b i l i t y  o f  Louis iana  sugarcane v a r i e t i e s  through  t h e  
i n c o r p o r a t i o n  o f  a d d i t i o n a l  Saccharum spontaneum ( L . )  germplasm i n t o  
a narrowed g e n e t i c  base o f  b reed in g  s to ck  from which no s i g n i f i c a n t  
In creases  in y i e l d i n g  a b i l i t y  had been produced o v e r  25 y ears  of  
sugarcane b reed in g  In L o u is ia n a .  They s t a t e d  t h a t  most o f  t h e  new 
S_. spontaneum d e r i v a t i v e s  showed " e x c e l l e n t  s t u b b l i n g  a b i l i t y ,  f a s t  
e a r l y  s p r in g  growth ,  and g r e a t l y  increased s t a l k  number when compared 
t o  s ta n d ard  commercial  v a r i e t i e s . "
The sugarcane growing area  o f  F lo r id a ,  t h e  Everg lades  r e g io n ,  
has been d escr ib ed  by Barnes ( 6 )  as a s u b t r o p i c a l  a rea  comprising t h e
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worlds la r g e s t  d epos i t  of  o rg an ic  s o i l s ,  and Kidder (46 )  has s t a t e d  
t h a t  t h e  number o f  ratoon crops grown t h e r e  ranges from 1 t o  10 w i th  
t h e  average a t  2 t o  3.
P lu c k n e t t  e t  a l .  ( 67 )  s t a t e d  t h a t  ra toon in g  o f  cane in Hawaii  
is not  p r a c t i c e d  t o  t h e  e x t e n t  t h a t  i t  is in o t h e r  areas o f  t h e  
United  S ta te s  w i th  on ly  one ra toon being common due p a r t l y  t o  damage 
t o  t h e  s t o o ls  through mechanical  h a r v e s t in g  and p a r t l y  t o  s o i l  problems,  
among which compaction is im p o r tan t .  Mechanical  h a r v e s t in g  o f  cane 
in Hawai i  employs t h e  Hawai ian-Rake  B u l ld o z e r  Cane C u t t e r  which 
accord ing t o  Baver (7 )  co n s is ts  o f  a b u l l d o z e r  t o  which a l a r g e ,  
t i n e d  rake w i t h  fo rw a rd ,  s t a t i o n a r y  c u t t i n g  edges is a t ta ch ed  in 
t h e  p o s i t i o n  which t h e  b lade would norm al ly  occupy. Baver s t a t e s  
t h a t  as t h e  machine moves down t h e  row in h a r v e s t i n g ,  t h e  c u t t i n g  
edges of  t h e  t i n e s  sever  t h e  cane from t h e  row and I t  is  pushed 
by t h e  b u l l d o z e r  I n t o  la rge  p i l e s  t o  a w a i t  loading i n t o  t r a n s p o r t  
v e h i c l e s .  The advantages of  t h e  system were sa id  t o  be reduced  
machinery maintenance and a minimum requ irement  of  s k i l l  f o r  t h e  
o p e r a t o r  w h i l e  disadvantages Included la rg e  amounts o f  d i r t  and 
t r a s h  being brought  t o  t h e  m i l l  and uproot ing  o f  many s t o o l s  during  
t h e  h a rv e s t in g  process .
Warner (85 )  o u t l i n e d  t h e  im portant  d e f e c t s  leading t o  t h e  
d is c a r d  o f  t h e  m a j o r i t y  o f  s e ed l in g s  in an Hawai ian sugarcane 
breeding program and made no s p e c i f i c  mention o f  ra to o n in g  a b i l i t y  
as a requ irem ent a l though lack o f  t i l l e r i n g  was mentioned as 
grounds f o r  r e j e c t i o n  even though no ab s o lu te  c r i t e r i a  were used
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In assessing t h i s  c h a r a c t e r  because o f  t h e  s t rong  i n f l u e n c e  o f  
env i ronm enta l  f a c t o r s  upon I t .
By account o f  Reeves, (70 )  t h e  f i r s t  h a r v e s t  season in t h e  
newly opened sugarcane growing r e g io n  in t h e  Rio Grande V a l l e y  area  
o f  Southwest  Texas was In 1973 t o  1974.  He s t a t e d  t h a t  from then  
u n t i l  1976 t h e  i n d u s t r y  t h e r e  had been hampered by Inclement  
w e a t h e r ,  in c lu d i n g  f r e e z e s  dur ing  t h e  h a rv e s t  p e r i o d s .  For t h e s e  
reasons,  and because o f  t h e  s h o r t  h i s t o r y  o f  t h e  Texas I n d u s t r y ,  
Reeves s t a t e d  t h a t  o n ly  l i m i t e d  data  e x i s t e d  reg a rd in g  t h e  number 
o f  ra toons t h a t  may be p r o f i t a b l y  grown t h e r e .
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Factors  In f lu e n c in g  The Performance Of 
Ratoon Crops in Sugarcane
Stevenson (80 )  wrote t h a t  good ra to on in g  a b i l i t y  o f  sugarcane  
v a r i e t i e s  was s t r o n g ly  a s so c ia te d  w i th  t h e  v i g o r  and h e a l th  of  t h e i r  
stoo l  bases and ro o t  systems a t  h a rv e s t  t i m e .  He presented data  
which c l e a r l y  showed m a r k e d .d i f f e r e n c e s  in ra toon ing  a b i l i t y  o f  t h e  
e a r l y  noble v a r i e t i e s  and d i f f e r e n c e s  among t h e  newer, n o b i l i z e d  
i n t e r s p e c i f i c  hybrids  a l s o .  He noted t h a t  ra toon in g  a b i l i t y  was 
g r e a t l y  improved in t h e  i n t e r s p e c i f i c  hybrids over  t h a t  shown by t h e  
nobles and observed t h a t  t h e  c h a r a c t e r i s t i c  was not  h ig h ly  h e r i t a b l e ,  
as demonstrated by la rge  d i f f e r e n c e s  in i t s  degree o f  express ion  even 
w i t h i n  t h e  progeny of  a s i n g l e  c ross .  He r e f e r r e d  t o  t h e  s trong  
in f l u e n c e  o f  c l i m a t i c  and o t h e r  environmental  f a c t o r s  upon s t u b b l in g  
a b i l i t y  and contended t h a t  t h e  most c r i t i c a l  phase o f  ra toon in g  in 
sugarcane was t h a t  per io d  between h a r v e s t in g  o f  t h e  o ld  crop and 
e s ta b l ish m en t  o f  s e l f - s u p p o r t i n g  shoot roots  on t h e  newly emerged 
ratoon t i l l e r s .  He s t a t e d  t h a t  v a r i e t i e s  were h ig h ly  s u b je c t  t o  
ratoon f a i l u r e  dur ing t h i s  per iod e s p e c i a l l y  under droughty c o n d i t i o n s .  
Stevenson b e l ie v e d  t h a t  ratoon y i e l d s  in c e r t a i n  a r e a s ,  such as some 
he had observed In Barbados,  could  be g r e a t l y  enhanced through proper  
c u l t u r a l  ca re  and i r r i g a t i o n  dur ing e a r l y  stages  o f  regrowth.
Some reasons f o r  ratoon d e c l i n e  in sugarcane as s t a t e d  by 
Barnes (6 )  a r e ,  1. loss o f  t i l t h  in t h e  ro o t  zone,  2.  d isease  and 
in s e c t  a t t a c k ,  3.  lack o f  m o is tu re  and s o i I  n u t r i e n t s ,  4 .  shortened  
growth per iods  f o r  ratoons as compared t o  p la n t  crops in many areas
14
o f  t h e  w orld ,  and 5.  ratoon s t u n t in g  d isease  (RSD).  King (48 )  
was o f  t h e  o p in io n  t h a t  d e c l i n in g  s o i l  f e r t i l i t y  under c o n d i t io n s  
of cont inuous cropping was probably an im portan t  cause.
Matherne and h is  coworkers (59 )  s ta te d  t h a t  s e v e r i t y  o f  t h e  
w i n t e r ,  choice o f  v a r i e t y  and t im e  of harves t  were Impor tant  f a c t o r s  
a f f e c t i n g  s t u b b l in g  a b i l i t y  of  sugarcane crops In Lou is iana .
P lu c k n e t t  e t  a I . ( 67 )  presented anonymously authored  data  
which f i r s t  appeared In t h e  Hawai i P l a n t e r s '  Monthly in 1911, which 
in d ic a t e d  s t e a d i l y  d e c l i n i n g  y i e l d s  of  success ive  ra toon  cane in 
Negros, P h i l i p p i n e s .  The data showed a steady d e c l i n e  in y i e l d  of  
sugar per  ac re  from p la n t  cane ( 6 . 9 8  tons o f  sugar per a c re )  t o  
f o u r t h  ra to on ,  ( 3 . 4 8  tons  o f  sugar per a c r e )  and t h e  authors  
observed t h a t  s i m i l a r  p a t t e rn s  were found elsewhere .  They noted  
t h a t  ratoon f a i l u r e  o f  sugarcane was a wor ldwide  problem and was 
probably due t o  numerous reasons some of  which were u n c le a r .
P lu c k n e t t  and h is  coworkers s t a t e d  t h a t  among t h e  unknown causes of  
ratoon d e c l i n e  should be l i s t e d  t h e  phenomonon of " v a r i e t a l  y i e l d  
d e c l in e "  of  sugarcane In which w el l  e s t a b l i s h e d  commercial v a r i e t i e s  
tend t o  run out  or  d egenera te ,  and become u n p r o f i t a b l e  t o  grow a f t e r  
a per iod  o f  a pp ro x im ate ly  10 years or more o f  p ro d u c t io n .
Abbot t  ( 1 )  descr ibed  v a r i e t a l  y i e l d  d e c l i n e  o f  sugarcane as 
"a more gradual loss o f  v i g o r  and y i e l d i n g  a b i l i t y  over  a per io d  
o f  years o f  commercial c u l t i v a t i o n ,  t h e  cause or  causes o f  which are  
o f t e n  o b scu re ."  P l u c k n e t t  e t  a l .  ( 67 )  noted t h a t  t h e  problem is  
rendered even more p e rp lex in g  co ns id er ing  t h a t  sugarcane v a r i e t i e s
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a r e  c lo n e s  o f  o r i g i n a l  s e e d l i n g  p la n t s  and as such should r e p r e s e n t  
th o se  p l a n t s  g e n e t i c a l l y  In e very  way and do so In phys ic a l  
appearance ,  but  o f t e n  do not  In y i e l d i n g  and ra t o o n in g  a b i l i t y .
Other  im p o r tan t  reasons f o r  ra toon d e c l i n e  o f  sugarcane mentioned  
by P l u c k n e t t ,  e t  a I . ( 67 )  in t h e i r  r e v ie w  o f  ra to o n  cropping in c lu d e  
ra toon  s t u n t i n g  d is eas e  and o t h e r  d iseases  such as mosaic,  chi  o r o t i c  
s t r e a k ,  sugarcane smut, and F i j i  d is e a s e ;  t i l l e r i n g  and ro o t  
c h a r a c t e r i s t i c s  of  v a r i e t i e s ;  t h e  I n f l u e n c e  o f  envi ronment -  e s p e c i a l l y  
t h e  adverse  e f f e c t s  o f  drought  and te m p e r a t u r e ;  sol  I f a c t o r s  such 
as m o i s t u r e ,  f e r t i l i t y ,  and compact ion;  t h e  e f f e c t s  o f  weeds and 
in s e c t s ;  and t h e  I n f lu e n c e  o f  crop management, good o r  bad, i n c lu d in g  
t h e  h a r v e s t in g  method used, t i m e  of  h a r v e s t i n g  and p l a n t i n g ,  c ropping  
scheme employed, and o t h e r  c u l t u r a l  p r a c t i c e s .
Edgerton (24 )  des cr ib ed  ra toon s t u n t i n g  d is eas e  as a v i r a l  
d ise ase  o f  sugarcane caus ing  r e t a r d e d  growth e s p e c i a l l y  in t h e  ra toon  
crops and noted t h e  d i f f i c u l t y  of  d iagnosin g  i t .  I t s  cause has more 
r e c e n t l y  been a s c r ib e d  t o  a d i s t i n c t i v e  b ac ter iu m  ( 2 1 ) ,  t h e  presence  
o f  which is  used as a d i a g n o s t i c  a i d .
■Hughes (39 )  noted t h a t  t h e  I n d i r e c t  losses a t t r i b u t a b i e  t o  RSD 
inc lu ded  poor g e r m in a t io n  and ra to o n in g  but  s t a t e d  t h a t  t h e  amount 
o f  such losses was d i f f i c u l t  o r  v i r t u a l l y  im poss ib le  t o  e s t i m a t e .
A more e a s i l y  measured and more d i r e c t  t y p e  o f  loss t o  RSD, Hughes 
s t a t e d ,  was premature plowing out  o f  ra toons  due t o  inadequate y i e l d s .
King ( 4 7 ) ,  in A u s t r a l i a ,  emphasized t h e  ease w i t h  which RSD may 
be t r a n s m i t t e d  by kn ives  In hand c u t t i n g  or  mechanical  h a r v e s t in g
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and P l u c k n e t t  e t  a l .  (67 )  have c a l l e d  RSD "a major  cause o f  ratoon  
f a i l u r e  in sugarcane ."
Abbott  (1 )  discussed t h e  r e l a t i o n s h i p  of  d isease  t o  v a r i e t a l  
d e c l i n e  in Louisiana and s t a t e d  t h a t  a l though ratoon s t u n t i n g  d isease  
may have played a r o l e  In t h e  d e c l i n e  and s tu b b le  f a i l u r e  o f  th e  
noble-canes in Louisiana  during t h e  m id -1 9 2 0 Ts ,  i t s  e f f e c t s  were 
probably masked by more p rom in ent ly  n o t i c e a b le  d iseases such as 
red r o t ,  Pyth iurn r o o t  r o t ,  and mosaic.
In 1976,  Koike (49)  presented a synopsis o f  d isease  as a f a c t o r  
I n f l u e n c in g  Lou is iana sugarcane y i e l d s  dur ing t h e  previous  decade.
He s t a t e d ,  "Two major  f a c t o r s  r e l a t e d  t o  d iseases may have c o n t r ib u t e d  
t o  d e c l i n i n g  cane y i e l d s  In Louisiana dur ing t h e  past  decade:
(a )  in crease  in mosaic d isease  Incidence in t h e  s u s c e p t i b l e  v a r i e t i e s  
l i k e  CP 52 -68  and L 60 -25  and in t h e  moderately s u s c e p t ib le  v a r i e t i e s  
l i k e  CP 61 -3 7  and L 6 2 - 9 6 ;  and (b) t h e  r e l e a s e  and c u l t i v a t i o n  o f  a 
v a r i e t y  l i k e  L 6 2 -9 6  ( o r  t h e  r e c e n t l y  re leas e d  L 6 5 -5 9 )  t h a t  is  
h ig h l y  s u s c e p t ib le  t o  i n j u r y  by ra toon s t u n t in g  d is ease  (RSD),"
He s t a t e d  t h a t  t h e  s t a t u s  o f  red r o t  and r o o t  r o t  had not  changed 
s i g n i f i c a n t l y  over t h e  p e r io d  s t u d ie d ,  t h a t  c h l o r o t i c  s t r e a k ,  pokkah 
boeng, and red s t r i p e  were no longer considered s e r io u s  t h r e a t s  w i th  
th e  v a r i e t i e s  and c o n d i t io n s  o f  t h e  t im e ;  and t h a t  no ap parent  h e a t -  
r e s i s t a n t  s t r a i n  o f  RSD, nor any major  change In t h e  s t r a i n  p i c t u r e  
of t h e  mosaic organism had been recorded.  Koike noted t h a t  RSD 
had g r e a t e r  e f f e c t s  in ratoons than p la n t  cane and provided data  
which showed, in p l a n t  cane and f i r s t  ra to on ,  t h e  s u s c e p t i b i l i t y
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t o  RSD o f  v a r i e t i e s  L 62 -96  and L 65 -69  as compared t o  R S D - t o le r a n t  
CP 5 2 -6 8 .  Reduct ions in y i e l d  as a percentage o f  t h e  co n t ro l  were 
shown f o r  a l l  t h r e e  v a r i e t i e s  in both crop stages  but  were 
s t a t i s t i c a l l y  s i g n i f i c a n t  f o r  L 62 -96  and L 6 5 - 6 9 ,  t h e  s u s c e p t i b l e s ,  
on l y .
Edgerton ( 2 3 ) ,  working in Louisiana in 1938,  s tu d ie d  s tubb le  
d e t e r i o r a t i o n  which he d e f in ed  as " f a i l u r e  o f  t h e  ratoon o r  s t u b b le  
pieces  t o  produce a s a t i s f a c t o r y  number o f  v igorous shoots in t h e  
s p r i n g . "  He s t a t e d  t h a t  in s u b t r o p ic a l  a reas  l i k e  Louis iana t h e  buds 
on t h e  s tu b b le  p ieces could remain dormant f o r  severa l  months in 
which t im e  many u n favo ra b le  f a c t o r s  could a c t  t o  cause severe  
s tu b b le  d e t e r i o r a t i o n .  Fac tors  which he a t t r i b u t e d  t o  be important  
in causing t h i s  d e t e r i o r a t i o n  were low w i n t e r  tem p e ra tu res ,  t im e  of  
w i n t e r  in which f r e e z e s  occurred ,  w i n t e r  r a i n f a l l .  Inadequate s o i l  
a e r a t i o n  due t o  poor s u r fa c e  d ra in a g e ,  c o n d i t i o n  o f  t h e  cane a t  
h a r v e s t  t i m e ,  t im e  o f  h a r v e s t ,  and diseases  such as t h e  roo t  r o t t i n g  
complex and red r o t .  Edgerton s t a t e d  t h a t  s tu b b le  p ieces were 
noth ing  more than  t h e  basal  p o r t io n  o f  t h e  s t a l k ,  each c o n s is t i n g  o f  
3 t o  10 s h o r t  j o i n t s  having a bud a t  each node which was capab le  of  
s p r o u t in g  i n t o  a shoot under f a v o r a b l e  c o n d i t i o n s .  He po in ted  out  t h a t  
on account o f  p o l a r i t y ,  o r  top  dominance, t h e  upper buds germinated  
f i r s t  under normal c o n d i t i o n s .  He s a i d ,  though,  t h a t  under un favo rab le  
c o n d i t i o n s ,  which could e a s i l y  occur and which could f o r c e  t h e  lower  
buds t o  g e rm in a te ,  t h a t  t h e  chances of  s tu b b le  d e t e r i o r a t i o n  became 
much g r e a t e r .  I f  th ese  shoots had grown long enough t o  emerge and
expose t h e  growing p o i n t  above ground, t h e  damage would be much more 
s e r io u s  because t h e  whole shoot  would be k i l l e d  in t h e  even t  o f  a 
f r e e z e .  Only i f  such a shoot had progressed in growth t o  t h e  s tage  
o f  hav ing  I t s  own underground buds b e f o r e  f r e e z i n g  occurred  would 
t h e  damage t o  t h e  f o l l o w i n g  ra toon crop from f r e e z e  i n j u r y  be lessened.  
He observed t h a t  damage o f  t h i s  t y p e  could be min imized  by c a r e f u l  
t i m i n g  o f  h a r v e s t  as e a r l y - c u t  canes had t im e  t o  develop la r g e  shoots  
which were damaged by December f r e e z e s ,  w h i l e  l a t e - h a r v e s t e d  cane 
(November and December) d id  not  have t i m e  enough t o  grow la rg e  
shoots b e f o r e  December f r e e z i n g  occurred  and consequent ly  was 
damaged less than  e a r l y - c u t  cane.  He b e l i e v e d  t h a t  e xc e s s iv e  
autumn r a i n f a l l  was a l s o  r e l a t e d  t o  t h e  problem, as high m o is tu re  
c o n d i t io n s  in October and November led t o  p rofuse  g e rm in a t io n  o f  
s t u b b l e  buds. He presented  data  showing t h e  d i s t r i b u t i o n  o f  
r a i n f a l l  In L o u is ia n a  from October  t o  March f o r  t h e  years  1929 
t o  1938 which i n d i c a t e d  a s t ro n g  degree o f  a s s o c i a t i o n  between  
high w i n t e r  r a i n f a l l  and poor s t u b b le  performance in t h e  succeeding  
y e a r .  Edgerton professed t h a t  v a r i e t i e s  d i f f e r e d  w id e l y  in t h e i r  
s u s c e p t i b i l i t y  t o  s t u b b l e  d e t e r i o r a t i o n  some r a r e l y  producing  
s a t i s f a c t o r y  ra toons  and o t h e r s  showing n e a r l y  as good a y i e l d  under  
most c o n d i t i o n s  In ra toons as In t h e i r  p l a n t  c rops .  He proposed 
t h a t  canes t h e n c e f o r t h  be t e s t e d  ve ry  c a r e f u l l y  f o r  t h e i r  r e a c t i o n  
t o  s t u b b l e  d e t e r i o r a t i o n  and o n l y  th o se  r e a c t i n g  w e l l  be re le a s e d  t o  
Louis ia na  growers.
Stokes in 1956 (8 2 )  s t u d ie d  t h e  problem o f  s t u b b l e  d e t e r i o r a t i o n  
f rom t h e  s t a n d p o i n t  o f  what  agronomic p r a c t i c e s  i n f lu e n c e d  i t .  He 
noted t h a t  s t u b b l e  d e t e r i o r a t i o n  had been an Im p o r tan t  problem In 
t h e  L o u is ia n a  sugar  b e l t  f o r  many years  and t h a t  In t h e  s yrup-produc ing  
areas  o f  t h e  southern U n i te d  S t a t e s  such as G e o rg ia ,  Alabama, and 
M i s s i s s i p p i  i t  had become so s e r io u s  a problem as t o  w a r r a n t  t h e  
complete abandonment o f  t h e  p r a c t i c e  o f  growing ra toon c rops .  Stokes  
was m a in ly  i n t e r e s t e d  in s tu d y in g  t h e  e f f e c t s  o f  d i f f e r e n t  dates  of  
h a r v e s t  and f e r t i l i t y  l e v e l s  on s tu b b l e  d e t e r i o r a t i o n  in M i s s i s s i p p i .  
The h a r v e s t  dates  t e s t e d  were October 15, October 2 9 ,  November 12,  
and November 26 .  Stokes showed t h a t  l a t e r  ha rve s ts  were s u p e r i o r  
e s p e c i a l l y  as r e f l e c t e d  in th e  re s e r v e  food supply o f  t h e  s t u b b l e  
pieces from la t e - h a r v e s t e d  cane as compared t o  th o se  o f  e a r l y -  
harv es te d  cane.  There  were no s i g n i f i c a n t  d i f f e r e n c e s  in s t u b b le  
d e t e r i o r a t i o n  as a r e s u l t  o f  f e r t i l i z e r  N t r e a t m e n t s  o f  0 ,  20 ,  40 ,  
and 60 lb N per  a c r e .
Ricaud (71 )  has conducted re c e n t  experiments  in c u l t u r a l  
p r a c t i c e s  in L o u is ia n a  sugarcane.  In one l i g h t - s o i l  t e s t  he examined 
t h e  e f f e c t  o f  d a te  o f  h a r v e s t  o f  t h e  p l a n t  crop on th e  subsequent  
y i e l d s  o f  f o u r  v a r i e t i e s  in t h e  f i r s t  r a t o o n .  He found no g r e a t  
s u p e r i o r i t y  o f  l a t e  h a rves ts  (November and December) over  e a r l y  
h a r v e s t s  (September and October )  on t h e  y i e l d s  o f  t h e  f i r s t  r a to o n s .  
Ricaud a l s o  examined t h e  r e l a t i o n s h i p  o f  crop age w i t h  5 d i f f e r e n t  
v a r i e t i e s .  He found t h a t  4 o f  t h e  v a r i e t i e s  showed marked s t u b b le  
y i e l d  d e c l i n e ,  e s p e c i a l l y  a f t e r  second r a to o n .  Only 1 v a r i e t y  in
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t h e  t e s t ,  CP 6 1 - 3 7 ,  showed a c c ep tab le  y i e l d  up t o  and in c lu d ing  th e  
fo u r t h  ratoon crop.  Ricaud concluded t h a t  t h e r e  was a d e f i n i t e  
d i f f e r e n c e  In t h e  o b t a i n a b l e  number o f  p r o f i t a b l e  ra toon crops  
which could be g o t te n  from CP 6 1 -37  as compared t o  t h e  o t h e r  v a r i e t i e s  
in t h e  t e s t .
In Lo u is ian a ,  C a r t e r  and Floyd (16)  and more r e c e n t l y  C a r t e r  (15 )  
stu d ie d  t h e  e f f e c t s  o f  w a te r  management on t h e  y i e l d i n g  a b i l i t y  and 
lo n g e v i t y  o f  sugarcane v a r i e t i e s .  T h e i r  experiments were done using  
co n c re te -b o rd ered  0.01 ac re  p lo t s  provided w ith  subsurface  d ra in ag e ,  
in which t h e  depth o f  t h e  w ater  t a b l e  could be p r e c i s e l y  r e g u la te d  . 
a t  va r io u s  l e v e l s .  Among t h e  i n t e r e s t i n g  e f f e c t s  o f  w ater  management 
on ratoon performance,  C a r t e r  and Fioyd (16 )  showed s i g n i f i c a n t  
re d u c t io n s  in ra toon  y i e l d s  due t o  high w ater  t a b l e s  dur ing th e  
dormant season,  December through March. The experiment was not  
designed however,  t o  de termine t h e  exact  t im e  a t  which t h e  damage 
o ccu rred .  In 1978,  C a r t e r  (15 )  r ep o r te d  t h a t  maintenance of  a 
constant  w a te r  t a b l e  o f  24,  32,  40 ,  or  48 inches beneath the  s o i l  
s u r fa c e  increased t h e  number o f  high y i e l d i n g  ratoons t o  4 from 
t h e  u s u a l l y  grown 2 when compared t o  t h e  c o n t ro l  p lo t s  w i th  no 
w ater  t a b l e  r e g u l a t i o n .  There were no s i g n i f i c a n t  d i f f e r e n c e s  in 
y i e l d  however,  among t h e  24 ,  3 2 ,  40 ,  o r  4 8 - i n c h  w a te r  t a b l e  
t r e a t m e n t s .  In an o the r  p a r t  o f  h is  exp er im en t ,  C a r t e r  v e r i f i e d  
h is  e a r l i e r  work w i th  Floyd by showing a marked adverse e f f e c t  on 
ra toon ing  by m a in t a in in g  water  l e v e l s  o f  12,  30 ,  and 48 inches 
during t h e  dormant season; f o r  t h e  t h r e e  t r e a t m e n t  l e v e l s ,  ratoon
y i e l d s  t h e  f o l l o w i n g  growing season were 15,  26 ,  and ?3 to n s  o f  cane 
per a c r e ,  r e s p e c t i v e l y .
Camp (14 )  conducted s i m i l a r  w a te r  c o n t r o l  exper im ents  but  added 
an a d d i t i o n a l  f a c t o r ,  row h e i g h t .  He used a c o n v e n t io n a l  r i d g e  w i t h  
fu r row  and a f I a t - s o i  l - s u r f a c e  p l a n t i n g  and compared t h e s e  in w a t e r -  
c o n t r o l l e d ,  s u b s u r f a c e - d r a in e d  t e s t  p l o t s  compared w i t h  n a t u r a l l y -  
d ra in ed  c o n t r o l  p l o t s .  When t h e  w a te r  t a b l e  le v e l  was c o n t r o l l e d ,  
t h e  data  showed h ig h e r  p l a n t  p o p u la t io n s  and cane and sugar y i e l d s  
f o r  t h e  f l a t - p l a n t e d  cane as compared t o  c o n v e n t i o n a l l y  p la n t e d  
r i d g e  w i t h  fu r row cane.  Camp n oted ,  however, t h a t  w i t h  poor  
i n t e r n a !  s o i l  d r a in a g e ,  such as t h a t  in t h e  c o n t r o l  p l o t s ,  much 
g r e a t e r  damage t o  t h e  s t u b b le s  co u ld  be expected  f o r  t h e  f l a t -  
p l a n t i n g  system.
Yang (92 )  r e p o r t e d  in 1976 t h a t  r a to o n in g  o f  sugarcane in 
Taiwan had been severe ly l i m i t e d  p r i o r  t o  1945 due t o  l i m i t e d  
I r r i g a t i o n  w a t e r ,  lack  o f  v a r i e t i e s  w i t h  good ra to o n in g  a b i l i t y ,  
and t h e  i n a b i l i t y  o f  t h e i r  growers t o  c o n t r o l  incrementa l  increases  
In p ests  and d is eases  over  a r a to o n in g  c y c l e .
In A u s t r a l i a ,  W i l l c o x  (8 8 )  emphasized t h e  r o l e  o f  fo rward  
plann in g  in o b t a i n i n g  t h e  maximum number o f  p r o f i t a b l e  ra t o o n s .  He 
s t a t e d  t h a t  t h e  spread o f  ra toon  s t u n t i n g  d isea se  could  be min imized  
through s t e r i l i z a t i o n  o f  c u t t i n g  b lades  on h a r v e s t in g  machines b e fo r e  
moving from one f i e l d  b lo c k  t o  an o th er  o r  between farms.  He sa id  
t h a t  chi  o r o t i c  s t r e a k  d is e a s e  could  have a s e r io u s  e f f e c t  on ra toons  
p a r t i c u l a r l y  under wet  c o n d i t i o n s ,  t h e r e f o r e ,  making good dra ina g e
e s s e n t i a l  t o  good ra toon  performance.  He rep o r ted  t h a t  inadequate  
dra in age  had a t h r e e f o l d ,  n e g a t iv e  e f f e c t  on ra toon in g  -  reduced 
a e r a t i o n  and t h e r e f o r e  growth ,  Increased l i a b i l i t y  o f  chi o r o t i c  
s t r e a k ,  and a h ig h er  Inc id ence  o f  h a r v e s t e r  damage t o  s o i l  and 
s t o o ls  under wet  c o n d i t i o n s .  In a d d i t i o n ,  W i i l c o x  s t ressed  t h e  
Importance o f  s o i l  in s e c t  ( b e e t l e  grubs,  s o l d i e r  f l y  l a r v a e ,  e t c . )  
c o n t ro l  through t h e  recommended i n s e c t i c i d a l  p r a c t i c e s ,  t h e  c o r r e c t  
choice  o f  v a r i e t i e s  adapted t o  s p e c i f i c  s o i l  t yp es  and m o is t u r e /  
c l i m a t i c  c o n d i t io n s  and t h e  n e c e s s i ty  o f  i r r i g a t i o n ,  where p o s s ib le ,  
under dry c o n d i t i o n s .  W i i l c o x  concluded by s t a t i n g  t h a t  economics 
must remain t h e  paramount c o n s i d e r a t i o n  in t h e  number o f  ratoons t o  
grow and t h a t  a f l e x i b l e  farm plan was c a l l e d  f o r  so t h a t  good 
ratoons could be con t in u ed .  He conceded t h e  d i f f i c u l t y  o f  changing  
ra toon ing  p r a c t i c e s  as t h i s  o f t e n  re q u i r e d  confusing  changes in th e  
r o t a t i o n a l  schedule but  caut ioned  t h a t  plowing out  o f  good second 
ratoons j u s t  t o  s ta y  in r o t a t i o n  was unwise.
P lu c k n e t t  e t  a I . ( 67 )  have s t a t e d  t h a t  bu i ldups  o f  pests  
in c lu d in g  weeds and in se c ts  is a major  d isadvantage  o f  ratoon  
cro pp in g .  They have noted t h a t  weeds a re  e s p e c i a l l y  d i s t r e s s i n g  in 
s t a t i n g ,  "One major  argument a g a i n s t  ratoon cropping is b u i ld up  o f  
t roublesome weeds."
Lamusse, (51 )  In M a u r i t i u s  noted t h a t  weeds s e r i o u s l y  reduced  
sugarcane y i e l d s  i f  a l lo w ed  t o  compete f o r  w a te r ,  n u t r i e n t s ,  l i g h t ,  
and space, and in a d d i t i o n  o f t e n  harbored In sec t  pests and diseases  
thus  a g g rava t in g  t h e i r  adverse  e f f e c t s .
La I ! j, ( 5 0 )  in In d ia  emphasized t h e  importance o f  weed c o n t ro l  in 
t h a t  co u n t r y  n o t in g  t h a t  t h e  f i g h t  a g a i n s t  weed pes ts t h e r e  in vo lved  
t h e  use o f  hand p u l l i n g  and hoeing o f  weeds, use o f  b u l lo c k -d r a w n  and 
t r a c t o r - d r a w n  c u l t i v a t o r s ,  and t h e  use o f  h e r b i c i d e s .  He noted t h a t  
long growth o f  cane a lo n e  a l lo w e d  f o r  b u i ld u p s  o f  c e r t a i n  weeds,  
e s p e c i a l l y  w i l d  sugarcane,  n u t g r a s s ,  bermuda g r a s s ,  and c ra b g ra s s ,  
and s t a t e d  t h a t  weeds were p a r t i c u l a r l y  p r o b le m a t ic  In t h e  ra to on  
crops .
Stamper,  ( 7 9 )  In L o u is ia n a ,  has s t a t e d ,  " I f  weeds and grasses  
a r e  a l lo w e d  t o  grow In t h e  p l a n t  cane c ro p ,  t h e  s t u b b le  y i e l d  is  
p o o r , "  and;  "Sometimes a second s t u b b l e  crop cannot be produced 
e c o n o m ic a l ly  unless weeds and grasses a re  c o n t r o l l e d . "  He s t a t e d  
t h a t  g e r m in a t io n  o f  eyes could  be lowered by as much as 22% in 
weed i n f e s t e d  f i e l d s  and s a id  t h a t  i f  g ro w e r s ’ weed c o n t r o l  programs 
f a i l e d  In any one y e ar  due t o  l a c k a d a i s i c a l  c o n t r o l  p r a c t i c e s  t h a t  
t h e  f i n a l  y i e l d  would show i t .
The m a jo r  weed pest  of  L o u is ia n a  sugarcane is  johnsongrass  
Sorghum ha lepense  L. ( P e r s . ) .  Stamper (77 )  in a 1967 p u b l i c a t i o n ,  
gave t h e  e s t i m a t e  o f  i n f e s t a t i o n  in L o u is ia n a  in 1949 a t  a p p ro x im a te ly  
50^ o f  t h e  t o t a l  acreage  and noted t h a t  y i e l d s  in t h e s e  a reas  had been 
measurably  reduced.  By 1966 he showed t h e  same amount o f  acre age  t o  
be i n f e s t e d  but  t o  have lower i n f e s t a t i o n  r a t e s  due m a in ly  t o  
Improved chemical  c o n t r o l .  He I n d i c a t e d  a need f o r  ch emica ls  which  
would e f f e c t i v e l y  c o n t r o l  rhizome johnso ngrass in s t u b b l e  cane.
By 1968,  Stamper (78 )  placed t h e  e s t i m a t e  o f  johnsongrass  
i n f e s t a t i o n  a t  80$ of  t h e  Louis iana  acreage  w i t h  over 50$ showing 
se r io u s  problems.  He s t a t e d  t h a t  s e e d l in g  johnsongrass was t h e  
im p o r tan t  problem in p l a n t  crops o f  sugarcane where s e e d l i n g  counts  
o f t e n  reached l e v e l s  as high as 5000 johnsongrass s e e d l in g s  per  sq 
f t  o f  cane row. In s tu b b l e  c rops ,  Stamper s a id  t h e  problem revo lved  
more around t h e  c o n t r o l  o f  johnsongrass  growing from rhizomes which 
escaped chemical  c o n t r o l  in t h e  p rev ious  growing season. He advocated  
f a l l o w  plowing between crop c yc le s  t o  d e s t r o y  seeds and rhizomes  
which germ in a te d  between p lowin gs .
The 1977 recommendations of  Loupe e t  a l .  ( 5 5 )  f o r  c o n t r o l  of  
johnsongrass  and o t h e r  weeds in Lou is ia na  sugarcane r e i t e r a t e d  t h e  
a b i l i t y  o f  johnsongrass t o  reproduce from seeds and rhizomes in 
s t u b b le  cane and s t re s s e d  t h a t  c o n t r o l  must be d i r e c t e d  towards  
suppress ing both sources o f  r e i n f e s t a t i o n .  The au th o rs  adv ised  
t h e  use o f  s e l e c t i v e ,  t r a n s l o c a t e d  post-emergence h e r b i c i d e  t o  
c o n t r o l  rhizome johnsongrass  in ra toon  cane and noted t h a t  t h a t  
t y p e  o f  chemical  could  be a e r i a l l y  a p p l i e d .
A lam ( 3 )  r e p o r t e d  In 1976 on a s e r io u s  outb reak  o f  w h i te  grubs  
of t h e  brown hardback,  Clemora smith!  (A r r o w ) ,  and sugarcane r o o t  
b o r e r ,  D iaprepes  a b b r e v i a t u s  ( L . ) ,  In Barbados which caused y i e l d  
r e d u c t io n s  through fe ed in g  on t h e  r o o t  systems and s t a l k s  o f  sugar ­
cane.  In a d d i t i o n ,  he s t a t e d  t h a t  t h e  p ests  were o f  in creased  
concern s in c e  t h e  I n t r o d u c t i o n  o f  t h e  BSPA/McConneI Cane H a r v e s t e r  
as t h i s  machine ha rv es te d  cane by pushing a g a i n s t  and b reak in g  o f f
t h e  s t a l k s  a t  t h e  base.  T h is  was r e s p o n s ib l e  f o r  u p ro o t in g  o f  many 
s t o o l s  under c o n d i t i o n s  o f  weakened r o o t  systems thro ugh in s e c t  
a t t a c k  and o t h e r  causes.  Both in sec ts  a r e  g e n e r a l l y  r o o t  f e e d e r s  
but as th e y  g e t  l a r g e r  t h e y  bore  in t o  underground stems a l s o ,  o f t e n  
r e s u l t i n g  In s p e c t a c u l a r  symptoms which can appear suddenly,  
e s p e c i a l l y  under dry s o i l  c o n d i t i o n s .  AI am observed t h a t  ra t o o n in g  
was p revented  in many cases because o f  s e r io u s  r o o t  damage from 
heavy i n f e s t a t i o n s  and t h a t  chemical  c o n t r o l  o f  t h e  pests  was d i f f i c u l t  
in t h e  ra toons  because t h e  chemica ls  a v a i l a b e  f o r  t r e a t m e n t  were  
destroyed  by l i g h t  and had t o  be deeply  i n c o r p o r a t e d  i n t o  t h e  s o i l  
t o  be e f f e c t i v e .
In Ta iw an,  Hs la  and Ou-Yang (38 )  r e p o r t e d  on depressed sugar ­
cane ra toon g e r m in a t io n  and growth as a r e s u l t  o f  ro o t  a t t a c k  by 
t h e  nymphs o f  a c ic a d a ,  Moqannia hebes ( W a l k e r s ) .  They c la im ed t h a t  
as a r e s u l t ,  as many as 1000 h ec ta re s  o f  ra to o n  cane had been 
abandoned in Taiwan from 1960 t o  1969.
In A u s t r a l i a ,  Chardon (18 )  has r e p o r t e d  s i m i l a r  ra toon d e c l i n e  
due t o  t h e  presence o f  t h e  y e l lo w  c ic a d a ,  Parnka I  la mueI I e r i . Chardon 
s t a t e d  t h a t  most damage occurred  t o  t h e  second o r  o l d e r  ra toons due 
t o  b u i ld u p s  in p o p u la t io n  beneath t h e  s t o o l s  over  a crop c y c l e .
W r i g h t ,  ( 91 )  in A u s t r a l i a ,  a s s o c ia t e d  Increased damage t o  
sugarcane by t h e  s o l d i e r  f l y ,  A l t e r m e t a p o n ia  r u b r i c e p s , w i t h  growth  
o f  a g r e a t e r  a re a  o f  ra toons th us  c o n t r i b u t i n g  t o  b u i ld u p s  o f  t h e  
p e s t .  Chemical c o n t r o l  using d i e  I d r  in was recommended b e f o r e  
p l a n t i n g ,  w i t h  maintenance doses t h e r e a f t e r .
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Mathews (6 1 )  r e c e n t l y  r e p o r t e d  on damage t o  ra toon crops In 
A u s t r a l i a  f rom wlreworms,  t h e  la rv a e  o f  t h e  c l i c k  b e e t l e  ( Lacon 
v a r i a b  i i I s ) , In which t h e  l a t e r a l  buds of t h e  s tu b b le  p ieces  were  
bored thus  r e s u l t i n g  in lower ra toon g e r m in a t i o n .  A l d r i n ,  0 . 2 8  
kg/ha was t h e  recommended c o n t r o l  and Mathews noted t h e  d i f f i c u l t y  
o f  o b t a i n i n g  e f f e c t i v e  c o n t r o l  in t h e  r a to o n s .
B e e t l e  grubs have caused problems w i t h  ra toon  cropping  in 
I n d ia  a l s o  where Agarwal and h i s  coworkers (2 )  re p o r te d  b u i ld up s  
of  grubs of  t h e  f a m i l y  S ca rab lda e ,  H o l o t r i c h i a  consanquinea (B lanch)  
and H o l o t r i c h i a  i n s u l a r i s  ( B r e n s k e ) .  High i n f e s t a t i o n  l e v e l s  in 
t h e  ra toons r e s u l t e d  in s ev ere  r o o t  pruning and d r a s t i c  y i e l d  
r e d u c t i o n .
Summers (83)  re p o r te d  In 1978 on t h e  d e s t r u c t i o n  o f  F l o r i d a  
sugarcane,  e s p e c i a l l y  t h e  ra t o o n s ,  by 7 spec ie s  o f  w h i t e  g ru bs ,  
t h e  most d e s t r u c t i v e  of  which was Bothynus s u b t r o p i c u s . The damage 
t o  ra toon  crops was a t t r i b u t e d  t o  reduced r e g e n e r a t i v e  p o t e n t i a l  of  
t h e  s t u b b l e  p iece s  due t o  ro o t  pruning and damage t o  t h e  underground  
stems and buds. Flooding was recommended f o r  c o n t r o l ,  and Summers 
s t re s s e d  t h e  need f o r  an e a r l y  d e t e c t i o n  method in o r d e r  t o  s t a r t  
c o n t ro l  b e f o r e  t h e  damage became obvious in t h e  ra toon crops .
W in c h e s te r  (90 )  r e i n f o r c e d  t h e  idea o f  nematode d is eas e  complexes 
when he s t a t e d  t h a t  th e y  undoubtedly e x i s t e d  w i d e l y .  He noted t h a t  
sugarcane ,  s in c e  a t r o p i c a l  c rop ,  was o f t e n  grown in env ironments  
e s p e c i a l l y  f a v o r a b l e  t o  nematode s u r v i v a l  and re p ro d u c t io n  and 
t h e r e f o r e  o f t e n  was s e r i o u s l y  a f f e c t e d ,  more so a t  l e a s t  than  o t h e r
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crops.  Winchester  compiled data from a l l  t h e  sugarcane growing areas  
of t h e  world concerning t h e  genera and spec ies  o f  p a r a s i t i c  nematodes 
found on cane and l i s t e d  them by c o u n t ry .  He l i s t e d  12 genera alone
in t h e  Uni ted  S ta te s  and s a id  t h a t  t o  h is  knowledge, F l o r i d a  was
t h e  o n ly  area w i th  a nematode co n t ro l  recommendation In 1968.
B i r c h f i e l d  (10 )  reviewed Louisiana records  and found t h a t  14 
sep ara te  genera o f  nematodes had been re p o r te d  on Lou is iana sugar­
cane by 1969. He s t a t e d  t h a t  s tu b b le  d e c l i n e  was p a r t l y  due t o
nematode i n f e s t a t i o n  and conducted nemat ic id e  experiments  In search ing
f o r  improved chemical  co n t r o l  methods.
Rau and Moberly (69 )  descr ibed  some problems o f  nematode c o n t ro l  
in ratoon crops o f  sugarcane grown on sandy s o i l s  o f  t h e  Mata I 
s u g a r b e l t .  They found t h a t  l i t t l e  in fo rm at io n  e x i s t e d ,  as o f  1976 
re gard in g  nematode co n t ro l  In sugarcane ratoons p r i m a r i l y  because 
th e  w id e ly  used a lk y l  h a l i d e  nem at ic id es ,  EDB and DD m ix t u r e ,  tended  
t o  be p h y t o t o x ic  and newer chemicals  such as Temik lacked data  
r e l a t i n g  t o  t h e i r  e f f e c t i v e n e s s .  T h e i r  t e s t s  showed Temik t o  be 
useful in t r e a t i n g  nematode in f e s t e d  ratoons but  th ey  s t a t e d  t h a t  
ra toon y i e l d s  s t i l l  f e l l  sh o r t  o f  t h e  c l i m a t i c  p o t e n t i a l .  They 
not iced  a high c o e f f i c i e n t  o f  v a r i a t i o n  in ratoons which demonstrated  
v a r i a b l e  e f f e c t i v e n e s s  of  nematode c o n t r o l  which was a t t r i b u t e d  
p a r t l y  t o  poorer  in c o rp o r a t io n  o f  t h e  n em at ic id e  in t h e  ra toon crops .
Humbert (40 )  s tu d ie d  s o i l  as a f a c t o r  in v a r i e t a l  y i e l d  d e c l in e  
e s p e c i a l l y  as I t  r e l a t e d  t o  ro o t  environment.  He discussed poor s o i l  
physica l  c o n d i t io n  caused e i t h e r  n a t u r a l l y  o r  by over  I r r i g a t I o n  and
heavy equipment as I t  concerned t h e  a b i l i t y  o f  t h e  s o i l  t o  p rov id e  
w a t e r ,  a i r ,  and n u t r i e n t s  t o  sugarcane.  Humbert s ta te d  t h a t  r ed u c t io n s  
in ratoon crop y i e l d s  In Hawaii  were o f t e n  t h e  r e s u l t  o f  s o i l  compaction 
caused by heavy equipment in h a r v e s t in g  and t r a n s p o r t i n g  cane across  
wet s o i l s .  He sa id  as much as 20? o f  f i e l d  areas  In Hawaii  had been 
shown t o  be compacted t o  a degree la rg e  enough t o  r e s u l t  In ratoon  
crop red u c t io n s  o f  as much as 3 tons sugar per  a c r e .  Humbert s t a t e d  
t h a t  when s o i l  bu lk  d e n s i t i e s  became c r i t i c a l  t o  t h e  ro o t  env ironment,  
s a t i s f a c t o r y  r e c o n d i t io n in g  was e s s e n t i a l ,  w i th o u t  which t h e  y i e l d s  
of success ive  ratoon crops would be reduced. Humbert sa id  t h a t  not  
only  d id  compact ion occur In t h e  harves t  of  t h e  p l a n t  crop but  in th e  
f o l l o w i n g  ra too n in g  o p e r a t io n  as w e l l ,  thus has tening t h e  u s u a l l y  slow 
change o f  t h e  s o i l  from a loose, f r i a b l e  s t a t e  t o  one o f  compact 
s t r u c t u r e l e s s n e s s .  Humbert wro te  o f  s i m i l a r  s o i l s  in t h e  B r i t i s h  
West Indies where p l a n t  cane grown f o r  15 months produced 55 tons of  
cane per acre  but y i e l d s  in 12-month f i r s t  and second ratoons produced 
only  35 and 25 tons o f  cane per a c r e ,  r e s p e c t i v e l y ,  due t o  compact ion.
He sa id  t h a t  a d d i t i o n s  o f  la rge  q u a n t i t i e s  of  o rg an ic  m a t te r  t o  th ese  
s o i l s  had improved t h e i r  s t r u c t u r e s  c o n s id e r a b ly  r e s u l t i n g  In ratoon  
y i e l d  Increases r a t h e r  than  decreases .
Matherne e t  a I . C59) have s t a t e d  t h a t  a d d i t i o n s  o f  o rg an ic  m a t te r  
t o  sugarcane s o i l s  In Louisiana a re  perhaps b e n e f i c i a l  but not  
u s u a l l y  necessary  as a s t a b l e  o rg a n ic  m a t t e r  c o n ten t  can be m a in ta in e d ,
In t h e i r  o p i n i o n ,  through usual and p e r i o d i c a l  chopping in o f  o ld  
s tubb les  and cane t r a s h .
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Baver,  (8 )  in a sh o r t  r e v ie w ,  r e c e n t l y  rep or ted  on in fo rm at io n  
r e l a t e d  t o  t h e  development o f  cane roots  In ratoon crops and based 
upon t h i s  in fo rm at io n  made conc lusions concerning  t h e  p r a c t i c a l  
a p p l i c a t i o n s  o f  these  f a c t s  t o  c u l t i v a t i o n  and f e r t i l i z a t i o n  of  
sugarcane ra toons.  I t  was b e l i e v e d ,  he s a i d ,  f o r  many years  t h a t  
th e  roots  of  t h e  p l a n t  crop cont inued  t o  fu n c t io n  a f t e r  h a r v e s t .
Based upon h is  work and t h a t  o f  o t h e r  res earch ers  he discounted t h i s  
t h e o r y ,  s t a t i n g  t h a t  p la n t - c a n e  s tu b b le  roots were p h y s i o l o g i c a l l y  
a c t i v e  f o r  o n ly  a s h o r t  whi le a f t e r  ha rv es t  a f t e r  which t im e  th ey  
ceased t o  fu n c t io n  and d ied .  Baver s t a t e d  t h a t  each new ra toon  shoot  
which developed from a s t u b b i e - p ie c e  bud q u ic k l y  developed i t s  own 
ro o t  system during which t im e  t h e  roots  from t h e  prev ious crop were 
d e t e r i o r a t i n g .  Baver wrote t h a t  t h e  p r a c t i c e  o f  o f f - b a r r i n g  or  
c u t t i n g  away t h e  s id e s  o f  t h e  row a f t e r  h a r v e s t in g  was a common 
ra toon in g  p r a c t i c e  in many cane growing c o u n t r ie s  and s ta te d  t h a t  i t  
was o r i g i n a l l y  in tended t o  in crease  a e r a t i o n ,  s t r a i g h t e n  t h e  row,  
and loosen and warm t h e  s o i l  p r i o r  t o  t h e  development o f  t h e  ratoon  
crop.  He sa id  t h a t  o f f - b a r r i n g  was done in t h e  hope of  has ten ing  th e  
emergence o f  new ra toon shoots but  s ta te d  t h a t  no b e n e f i c i a l  e f f e c t  
o f  o f f - b a r r i n g  on y i e l d  o f  ratoon cane, a t  le a s t  in H a w a i i ,  had ever  
been demonstrated.  He emphasized t h a t  where o f f - b a r r i n g  was p r a c t ic e d  
i t  should be done as e a r l y  as p o s s ib le  in o rd er  t o  avoid  damage t o  
newly developing ratoon r o o t s .  Another p r a c t i c a l  a p p l i c a t i o n  o f  his  
observa t io n s  on ratoon ro o t  development was In regard  t o  f e r t i l i z e r  
a p p l i c a t i o n  in t h e  ra toon in g  o p e r a t io n .  He sa id  t h a t  more rap id
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ratoon regrowth could  be e f f e c t e d  by placement of  f e r t i l i z e r s  as 
c l o s e  t o  t h e  s t u b b le  s t o o l s  as p o s s ib le  so t h a t  n u t r i e n t s  cou ld  be 
rendered  im media te ly  a v a i l a b l e  t o  new ra toon  r o o t s .
H eb er t  and Matherne  (37 )  d iscussed t h e  p r a c t i c e  o f  o f f - b a r r i n g  
In L o u is ia n a .  They s t a t e d  t h a t  i t  had been a common ra to o n in g  p r a c t i c e  
f o r  many years  and was o r i g i n a l l y  done in o r d e r  t o  leave as smal l  a 
row a rea  as p o s s i b le  f o r  hand weeding o r  hoeing and t o  produce a 
t r e n c h  next  t o  t h e  s tu b b les  t o  f a c i l i t a t e  good f e r t i l i z e r  placement  
f o r  a r a p id  e a r l y  s t a r t .  They advocated t h e  use o f  a m o d i f ie d  o f f -  
bar method in which t h e  row was plowed away as usual by d is k i n g  but  
in s te a d  o f  l e t t i n g  t h e  row remain on t h e  o f f - b a r  i t  was im media te ly  
re c o v e re d .  One main d isa d van ta ge  o f  t h e  o ld  system which t h e y  r e l a t e d  
was t h a t  t h e  e x t r a  s o i l  thrown i n t o  t h e  row middles by t h e  o p e r a t io n  
could  p o s s ib l y  im p a i r  d ra in a g e  In t h e  even t  o f  u n t im e ly  r a i n s .  An 
advantage o f  t h e  m o d i f ie d  o f f - b a r  system was t h a t  f e r t i l i z a t i o n  o f  
ra t o o n s ,  t h e y  po in ted  o u t ,  no longer depended on s o l i d  n i t r o g e n  
f e r t i l i z e r s  but  in most cases on aqua o r  anhydrous ammonia; t h e r e ­
f o r e  t h e  o f f - b a r  furrow was no longer necessary f o r  good ra toon  
f e r t i l i z e r  placement as t h e  l a t t e r  n i t r o g e n  forms could  be a p p l i e d  
w ith  i n j e c t i o n  t o o l s  not  r e q u i r i n g  a fu r ro w .
Ochse e t  a l .  C66) ad v ised  o f f - b a r r i n g  in o r d e r  t o  encourage  
s p r o u t in g  and growth o f  d e ep e r - fo rm ed ,  more robust  ra toon shoots .
They s t a t e d  t h a t  lack o f  a e r a t i o n ,  e s p e c i a l l y  on heavy c l a y  s o i l s ,  
could e a s i l y  cause death o f  underground s t a l k  p a r t s  and was o f t e n  
t h e  l i m i t i n g  f a c t o r  in t h e  length  o f  t i m e  t h a t  ra toon f i e l d s  would
c o n t in u e  t o  produce s a t i s f a c t o r y  y i e l d s .  For t h i s  reason th ey  
commented t h a t  o f f - b a r r i n g  was most necessary on p o o r l y - d r a i n e d  
s o i I s .
Also used in an e f f o r t  t o  f o r c e  s p r o u t i n g  o f  deeper ra toon  
shoots is t h e  p r a c t i c e  o f  s tu b b le  shaving ( 3 6 ,  67)  where in  t h e  s tu b b le  
stumps a r e  r e c u t  a t  o r  s l i g h t l y  below ground leve l  a t  an e a r l y  stage  
in t h e  ra to o n in g  o p e r a t i o n  t o  remove t h e  t o p - s p r o u t i n g  t i l l e r s  and 
buds thus  h o p e f u l l y  encourag ing  lower buds t o  s p r o u t .  Heber t  and 
Matherne (3 6 )  have shown t h e  p r a c t i c e  t o  be o f  most use in Louis iana  
f o r  c u t t i n g  high stumpage back t o  t h e  row leve l  and t o  remove w i n t e r  
weeds from t h e  row r i d g e .  P l u c k n e t t  e t  a l .  ( 67 )  have s t a t e d  t h a t  
s t u b b l e  shaving may r e s u l t  in reduced y i e l d s  and may prove t o  be to o  
expens ive in many cases .
Rao, (68 )  s tu d i e d  t h e  ra toons  o f  Co 419 in 1956 a t  t h e  Sugarcane  
Research S t a t i o n ,  A n a k a p a l le ,  Andhra S t a t e ,  I n d ia  in an e f f o r t  t o  
uncover t h e  p robab le  causes o f  genera l  ra toon  f a i l u r e s  o f  sugarcane  
In t h a t  a r e a .  In h is  i n t r o d u c t i o n  Rao d is c lo s e d  h is  view t h a t  in 
many areas  o f  Andhra,  ratoons  were not  g iven  proper  m anur la l  and 
c u l t u r a l  c a re  and tended t o  be looked upon as f r e e  o r  catch  crops  
and were o f t e n  ratooned to o  long t o  t h e  p o i n t  o f  uneconomic y i e l d s  
Induced by b u i ld u p s  o f  d iseases  and p es ts .  RaoTs r e s u l t s  showed 
y i e l d s  of  f i r s t  ra to on  crops c a p ab le  o f  approaching t h a t  o f  p l a n t  
crops under a d d i t i o n  o f  50 lb N per  a c r e  and f r e q u e n t  I r r i g a t i o n s .  
However,  t h e  y i e l d  o f  t h e  second ra toon  even w i t h  a d d i t i o n a l  N 
could  not  be increased t o  a leve l  comparable t o  t h e  p l a n t  o r  f i r s t
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ra toon  crop .
P l u c k n e t t  and h is  coworkers (67 )  have a ls o  noted t h a t  " t h e  
t e m p t a t i o n  t o  t r e a t  ra toon  crops as ca tch  crops should be a v o i d e d . "
They have s t a t e d  t h a t  " i t  is apparent  t h a t  poor ra to o n  performance  
of  crops such as sugarcane can o f t e n  be a t t r i b u t e d  t o  poor management 
i n c lu d in g  d e c l i n i n g  s o i l  f e r t i l i t y  and poor i r r i g a t i o n  p r a c t i c e .  For  
most crops dur ing  t h e  a c t i v e  s tages  o f  growth t h e  f e r t i l i z e r  r e q u i r e ­
ments f o r  ra too n  crops appear t o  be as high i f  not h i g h e r ,  than  f o r  
p l a n t  c r o p s . "
Loupe and Ricaud (5 6 )  r e c e n t l y  prepared  f o r  p u b l i c a t i o n  t h e  
recommended c u l t u r a l  p r a c t i c e s  f o r  sugarcane p ro d u c t io n  in L o u is ia n a .  
Recommended ra to o n in g  p r a c t i c e s  s t i l l  inc luded t h e  m o d i f ie d  o f f - b a r  
method. O ther  c u l t u r a l  p r a c t i c e s  recommended f o r  Louis iana  which a re  
c o n t r i b u t o r y  t o  good ra toon growth in c luded  s u b s o i l i n g  where needed;  
maintenance o f  good s u r f a c e  d ra in ag e  thro ugh land cro wning ,  p r e c i s io n  
g r a d i n g ,  and d i t c h  upkeep; c o n t r o l  o f  weeds through pruden t  use o f  
h e r b i c i d e s  and through f a l l o w  plowing th roughout  t h e  s p r in g  and summer 
t o  d e s t r o y  johnsongrass rhizomes;  s t u b b le  shaving  where c a l l e d  f o r  t o  
remove high s t u b b le  p ieces  and w i n t e r  weeds and excess s o i l  cover on 
t h e  row, being c a r e f u l  not  t o  shave t o o  deep o r  t o o  l a t e  a f t e r  
t i l l e r i n g  s t a r t s  in t h e  s p r in g ;  and,  main tenance o f  good s o i l  t i l t h  
thro ugh wise c u l t i v a t i o n  p r a c t i c e s .
L o u is ian a  f e r t i l i z e r  recommendations (2 0 )  f o r  sugarcane s t r e s s  
t h e  importance o f  s o i l  t e s t i n g  In d e te rm in in g  l ime and f e r t i l i z e r  needs 
and recommend a h ig h e r  r a t e  o f  f e r t i l i z a t i o n  f o r  ra to on  cane as compared
t o  p l a n t  cane. T h is  is  based upon a demonstrated h igher  response o f  
ra toon cane t o  f e r t i l i z e r s .  I t  was re p o r te d  t h a t  ratoon  cane grown 
on heavy c l a y  s o i l s  g e n e r a l l y  responded b e t t e r  t o  Increased n i t r o g e n ,  
phosphorus, and su lp h e r  than  cane grown on l i g h t e r ,  sa n d ie r  s o i l s ,  
which,  however, responded b e t t e r  t o  potassium than  cane grown in 
heavy c l a y s .  I t  was shown t h a t  a d d i t i o n s  o f  m ic r o n u t r i e n t s  were 
unnecessary f o r  Lou is iana  sugarcane.
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Methods Of E v a l u a t in g  Ratooning A b i l i t y
Severa l  r e s e a r c h e r s  ( 2 5 ,  41 ,  81)  have s t a t e d  t h a t  d i f f e r e n c e s  
e x i s t  between spec ies  and v a r i e t i e s  o f  sugarcane in in h e r e n t  r a to o n in g  
a b i l i t y .  P l u c k n e t t  e t  a I . ( 67 )  have s t a t e d ,  however,  t h a t  " f i n d i n g  
a method t o  assess ra t o o n in g  a b i l i t y  o f  sugarcane s e e d l in g s  is  not an 
easy t a s k . "
De Sornay ( 7 6 ) ,  in 1957, in M a u r i t i u s ,  a t tempted  t o  assess t h e  
ra t o o n in g  a b i l i t y  o f  s e v e r a l  M a u r i t i u s  v a r i e t i e s  o f  sugarcane by 
rep ea ted  c u t t i n g  o f  t h e  ra toons  a t  3 t o  4 month i n t e r v a l s .  In t h e  
7th r a t o o n ,  t h e  v a r i e t i e s  were a l low ed  t o  grow f o r  t h e  normal 10 -  
month p e r io d  a f t e r  which t im e  t h e i r  y i e l d s  were compared. De Sornay  
noted t h a t  f r e q u e n t  c u t t i n g  induced high t i l l e r  fo rm at io n  in t h e  
t e s t  p l o t s ,  e s p e c i a l l y  in th o se  v a r i e t i e s  which he s a id  appeared  
capab le  o f  producing t h e  b es t  y i e l d s  in o ld  r a to o n s .  H is  o p in io n  was,  
however,  t h a t  h a r v e s t in g  t h e  ra toons a t  s h o r t  I n t e r v a l s  had no 
im p o r ta n t  e f f e c t  on t h e  y i e l d  o f  t h e  f i n a l ,  ra toon  o f  normal d u r a t i o n .
He c o n j e c t u r e d  t h a t  perhaps his  procedure o n ly  i n d i c a t e d  a d i f f e r e n t i a l  
a b i l i t y  f o r  s u r v i v a l  under s t r e s s f u l  c o n d i t i o n s .  In a d d i t i o n  t o  t h i s ,  
h is  data  showed comparisons in y i e l d  o n ly  f o r  t h e  f i n a l  r a to o n s .  No 
p l a n t  cane d a ta  w i t h  which t o  compare t h e s e  ra toon y i e l d s  were g iv e n .  
For t h e s e  reasons ,  P l u c k n e t t  e t  a ! .  ( 6 5 ) ,  who reviewed  t h i s  work by 
de Sornay ,  were prompted t o  say t h a t  t h i s  work perhaps demonstrated  
a means o f  measuring r e l a t i v e  t i l l e r i n g  c a p a c i t y  r a t h e r  than  ra to o n in g  
a b i I i t y .
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Lyrene ( 5 7 ) ,  working in t h e  F l o r i d a  sugarcane a r e a ,  r e c e n t l y  
s tu d ie d  and e x p e r i m e n t a l l y  assessed t h e  s t u b b l i n g  a b i l i t y  o f  sugar­
cane v a r i e t i e s  whose a c t u a l  s t u b b l i n g  a b i l i t i e s  in f i e l d  t r i a l s  were 
known. Two e xp er im en ta l  methods o f  e s t i m a t i n g  s t u b b l i n g  a b i l i t y  were 
used: 1. "measurements o f  shoot g rowth ,  ro o t  g row th ,  and r o o t / s h o o t
r a t i o  o f  p la n t s  grown from one-bud s e t t s  in greenhouse p o t s . "  2 .  " f i e l d  
p l o t s  were cu t  a t  ground leve l  f o u r  t im es  a t  monthly  i n t e r v a l s  and t h e  
d r ie d  fo ra g e  was w e ighed ."  Lyrene sa id  t h a t  by t h e  f i r s t  method, good 
s t u b b l e r s  tended t o  show h ig h e r  shoot w e i g h t s ,  ro o t  w e ig h t s ,  and 
s h o o t / r o o t  r a t i o s  than  poor s t u b b l i n g  v a r i e t i e s  a l t hough  t h e  method 
"d id  not  appear t o  d i s t i n g u i s h  w e l l  enough among v a r i e t i e s  t o  be 
p r a c t i c a l . "  By t h e  second method, however, Lyrene s t a t e d  t h a t  enormous 
d i f f e r e n c e s  were shown among v a r i e t i e s ,  w i t h  t h e  h ig h e s t  y i e l d i n g  
40056 o f  t h e  lowest  in d r i e d  f o r a g e .  In a d d i t i o n ,  t h e r e  was good 
gen era l  agreement o f  v a r i e t i e s  which produced t h e  h ig h e s t  fo ra g e  
y i e l d s  In t h e  t e s t  p l o t s  t o  t h e  same b e s t ' s t u b b I i n g  v a r i e t i e s  under  
f i e l d  c o n d i t i o n s .
In L o u is ia n a ,  ra to o n in g  a b i l i t y  is  an im p o r tan t  v a r i e t a l  t r a i t  
t o  be s e l e c t e d  f o r  w i t h i n  t h e  sugarcane b reed in g  programs ( 1 1 ,  5 8 ) .
The e a r l y  assessment o f  ra to o n in g  a b i l i t y  Is  based p r i m a r i l y  on v is u a l  
and c a l c u l a t e d  e s t im a t e s  o f  ra toon y i e l d s  In u n r e p l i c a t e d  i n f i e l d  t e s t  
p l o t s  (so ca I led f i  r s t  and second l i n e  t r i a l s )  ( 1 1 ) .  Rep I I c a t e d  I n f i e l d  
t e s t  p l o t s  a r e  s u b je c te d  t o  a more s t r i n g e n t  assessment o f  s t u b b l in g  
a b i l i t y  in t h a t  a c t u a l  p l o t  we ights  a r e  recorded for  p l a n t  and s t u b b le  
crops ( 6 0 ) .
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Only t h e  best  v a r i e t i e s ,  by i n f i e l d  t e s t i n g  s tandards ,  a r e  al lowed  
t o  proceed t o  r e p l i c a t e d  o u t f i e l d  y i e l d  t e s t s  a t  severa l  lo ca t io n s  f o r  
f u r t h e r  t e s t i n g  ( 6 0 ) ,  In th ese  t e s t s ,  r e l i a b l e  y i e l d  e s t im ates  are  
o b ta in ed  through r e p l i c a t i o n  and measurement o f  cane y i e l d s  on a l a r g e r  
s c a le  under c o n d i t io n s  o f  commercial growth.  Actual  we ights  a r e  taken  
using a t ra c t o r - m o u n t e d  h y d r a u l i c  weighing r i g  and v a r i e t i e s  in th ese  
t e s t s  a re  c a r r i e d  through a t  l e a s t  one ratoon crop b e fo re  being  
considered  f o r  in d u s t r y -w id e  r e l e a s e .  Poor s tu b b l in g  Is a major d e fe c t  
f o r  which Louis iana v a r i e t i e s  a re  r e j e c t e d  even a t  t h i s  l a t e  stage  of  
development ( 6 0 ) .
Recent  emphasis on Increas ing  s t u b b l in g  a b i l i t y  o f  Louisiana  
v a r i e t i e s  has led t o  t h e  increased use o f  w i ld  canes,  Saccharum 
spontaneum ( L . )  and robustum (Brandes and Jesw. ex .  G r a s s l ) ,  In a 
program o f  b as ic  c ross ing  t o  n o b le - t y p e ,  S_. o f  f  i c l  narum < L . ) ,  and 
I n t e r s p e c i f i c  hybrid  canes in an a t tem pt t o  in c o rp o ra te  a d d i t i o n a l  
germplasm f o r  high y i e l d  and v i g o r  I n t o  new breeding l in es  ( 2 2 ) .  In 
t h i s  res p e c t  Dunckelman and Breaux (22 )  have noted t h a t  some o f  these  
new w i l d  cane d e r i v a t i v e s  show ex cep t io n a l  ra to o n in g  a b i l i t y  and appear,  
by t h e i r  assessment,  t o  be o f  promise In v a r i e t y  improvement In e a r l i e r  
sp r in g  growth and g r e a t e r  ra toon ing  power.
A need t o  more e f f i c i e n t l y  c a t e g o r i z e  s t u b b l in g  a b i l i t y  of  Louisiana  
v a r i e t i e s  using I n f i e l d  and o u t f i e l d  data  was r e c e n t l y  demonstrated  
during  t h e  1980 v a r i e t a l  r e le a s e  committee meet ing where t h e  w r i t e r  
was p re s e n t .  A c o o p e r a t iv e  e f f o r t  by workers o f  t h e  United  S ta te s  
Department o f  A g r i c u l t u r e ,  American Sugar Cane League and Louisiana
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S t a t e  U n i v e r s i t y  A g r i c u l t u r a l  Experiment S t a t i o n  has produced a 
fo rm ula  f o r  d e r i v i n g  an e s t i m a t e  o f  ra t o o n in g  a b i l i t y  based on 
t h e  per formance o f  a v a r i e t y  In p l a n t  cane and ra to on  c ro p s .  The 
fo rm ula  Is  as f o l l o w s :
Ratooning a b i l i t y  = ( (1R/PC) + (2R/PC) ) /  2
where:  1R = y i e l d  in f i r s t  ra toon
2R = y i e l d  in second ratoon
PC = y i e l d  In p l a n t  cane
The form ula  g iv e s  t h e  ra to o n in g  a b i l i t y  o f  a v a r i e t y  as t h e  
average per formance o f  t h e  f i r s t  and second ra to o n s  In comparison t o  
t h e  p la n t  crop y i e l d ,  and t h e  answer is  e a s i l y  co n ve r ted  t o  a p e r ­
centage  performance r a t i n g .
An example o f  t h i s  procedure g iven  a t  t h e  1980 v a r i e t a l  r e l e a s e  
committee meet ing showed t h e  f o l l o w i n g  e s t im a t e s  o f  r e l a t i v e  ra to o n in g  
a b i l i t y  f o r  seme v a r i e t i e s :
R e l a t i v e  ra to o n in g  a b i l i t y  
V a r i e t y ____________________________ ( average  ra toon $ y i e l d  o f  t h e  p l a n t  crop)
CP 6 1 -3 7  7 9 .9 4 $
CP 6 5 - 3 5 7  - 8 0 . 7 1 $
CP 72 -35 6  8 7 .7 6$
CP 7 2 -370  8 5 .9 3 $
HSD ( . 0 5 )  4 . 9 7 $
The above r e s u l t s  a r e  based on data  from 3 crop c yc le s  in 13 
s e p a r a t e  i n f i e l d  and o u t f i e l d  t e s t s .  Al though t h e  method Is not  being  
used as a s e l e c t i o n  t o o l  a t  t h e  t im e  o f  t h i s  w r i t i n g ,  i t  does r e p r e s e n t  
a d e s i r e  on t h e  p a r t  o f  L o u is ia n a  sugarcane re s e a rc h e rs  t o  f i n d  t h e  
b e s t  means a v a i l a b l e  t o  r a t e  r a to o n in g  a b i l i t y  o f  t h e i r  v a r i e t i e s  and
3 8
s t r e s s e s  t h e  importance o f  r a to o n in g  a b i l i t y  and i t s  proper  assessment  
in our breed ing  programs.
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Behavior  Of Ra+ooning A b i l i t y  In Advanced Y i e l d  T r i a l s
Kidder ( 4 6 ) ,  in F l o r i d a ,  used data from 8 years o f  t e s t i n g  in 
t h e  f i n a l  phase, s tage  IV, of  t h e  F l o r i d a  v a r i e t y  development program 
In comparing t h e  y i e l d  performance o f  ratoon crops of  sugarcane t o  
p la n t  crop performance.  Product ion d i f f e r e n c e s  between p la n t  and 
ra toon crops grown in t h e  same y ea r  were compared instead  o f  comparing  
th e  y i e l d s  o f  p l a n t  cane t o  successive ratoons grown from t h e  same 
p l a n t i n g .  Sugar per  a c re  and tons  o f  cane per  acre  produced in f i r s t  
and second ratoons were c a l c u l a t e d  f o r  each year as t h e  percentage o f  
t h e  p l a n t  cane crop.
In a d d i t i o n ,  Kidder compared t h e  r e s u l t s  of th ese  8 years  of  
v a r i e t y  t r i a l  data t o  commercial pro duct ion  data compiled f o r  t h e  same 
8 years and r e p r e s e n t in g  about 10 t o  20$ o f  t h e  F l o r i d a  sugarcane  
growing reg io n .
For t h e  v a r i e t y  t r i a l s ,  Kidder showed cane tonnage in t h e  f i r s t  
and second ratoon as an average o f  t h e  8 years  s tu d ied  t o  be 80 .6 $  
( range = 6 9 . 8  t o  9 1 . 0 $ )  and 7 3 .2 $  ( range = 5 9 .5  t o  8 6 .6 $ )  of  t h e  
p l a n t  c ro p ,  r e s p e c t i v e l y .  These f i g u r e s  compared wel l  w i th  th e  
commercial data where va lues  of 7 9 . 1 $  f o r  f i r s t  ratoon y i e l d  o f  p l a n t  
cane,  and 7 0 .3 $  f o r  second ratoon y i e l d  of  p l a n t  cane were found as 
an average o f  t h e  8 years  s tu d ie d .
According t o  Fanguy ( 2 6 ) ,  t h e  main purpose o f  t h e  Louisiana  
" o u t f i e l d  v a r i e t y  t e s t i n g  program Is t o  de termine t h e  y i e l d  prospects  
o f  exper im enta l  v a r i e t i e s  o f  sugarcane a f t e r  th ey  have been t e s t e d  and 
s e le c t e d  in t h e  s e e d l in g  and i n f i e l d  stages o f  s e l e c t i o n  a t  Houma,
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and Baton Rouge, L o u i s i a n a . "
Giamalva <31) has s t a t e d  t h a t  Louis iana  v a r i e t y  s e l e c t i o n s  have 
been t e s t e d  f o r  a minimum o f  7 years  in t h e  s e e d l in g  ( s i n g l e  s too l  
s ta g e )  and i n f i e l d  t e s t i n g  programs p r i o r  t o  t h e  o u t f i e l d  s tag e  o f  
s e l e c t i o n .  He noted t h a t  t h e  o u t f i e l d  t e s t s  a r e  u s u a l l y  e s t a b l i s h e d  
a t  10 l i g h t - s o i l  l o c a t io n s  and 3 h e a v y - s o i I  l o c a t io n s  f o r  a t o t a l  o f  
13 s t r a t e g i c a l l y  s i t u a t e d  l o c a t io n s  th ro u g h o ut  t h e  L o u is ia n a  s ugar ­
cane a rea  from which data  a r e  o b t a in e d  f o r  p l a n t  cane,  and f i r s t  and 
second ra to o n  c rops .  The exper im ents  a r e  p la n te d  in 3 t o  4 - r e p l i c a t e  
randomized complete b lo c k  designs in which each p l o t  measures 3 rows 
wide ( 5 . 5  m o r  18 f t )  by 11 .0  m long (36  f t ) .  Y i e l d  data a r e  taken  
by m e c h a n ic a l ly  h a r v e s t in g  th e  p l o t s  and weighing t h e  e n t i r e  h a rv e s t  
f rom each.  T w e n t y - s t a l k  samples a r e  o b ta in e d  from a l l  p l o t s  f o r  
sucrose ana I y s e s .
Fanguy and R ichard  (29 )  have noted t h a t  t h e  r e s p o n s i b i l i t y  f o r  
t h e  s u p e r v i s i o n  and a n a l y s i s  o f  t h e  o u t f i e l d  y i e l d  t r i a l s  is  shared  
e q u a l l y  by r e s e a r c h e r s  o f  t h e  U n i te d  S t a t e s  Department o f  A g r i c u l t u r e ,  
L o u is ia na  A g r i c u l t u r a l  Experiment S t a t i o n ,  and t h e  American Sugar­
cane League.
Data from t h e  L o u is ia n a  o u t f i e l d  v a r i e t y  t r i a l s ,  au thored  by 
v a r i o u s  r e s e a r c h e r s  f o r  t h e  U .S .D .A .  and Louis iana  A g r i c u l t u r a l  
Exper iment S t a t i o n ,  a re  pu b l ish ed  a n n u a l l y  in t h e  Sugar B u l l e t i n ,  t h e  
b im onth ly  p u b l i c a t i o n  o f  t h e  American Sugarcane League. S in ce  t h e s e  
data  c o n t a i n  In f o r m a t i o n  on p l a n t  cane,  f i r s t  s t u b b l e ,  and second 
s t u b b le  crops grown in t h e  same y e a r ,  and same l o c a t i o n s ,  t h e y  a re
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u sefu l  in comparing t h e  performance o f  ra to on crops t o  p l a n t  cane 
crops.
In T a b le  1, t h e  r e s u l t s  o f  t h e  1970 t o  1979 v a r i e t y  t r i a l s  (9 ,
2 6 ,  27 ,  2 9 ,  30,  31 ,  32,  4 2 ,  72 ,  73)  a r e  shown as t h e  ra to o n  percentage  
y i e l d  o f  p l a n t  cane crops f o r  s e v e r a l  v a r i e t i e s  w i t h i n  t h e  same y ear
and l i g h t - s o i l  t e s t  lo c a t i o n s .
For t h e  10 years  shown, t h e  o v e r a l l  average performance o f  f i r s t  
ra toon  crops as a percentage  o f  t h e  p l a n t  crops was 9 2 .1 ?  and f o r  
second r a t o o n s ,  8 4 . 6 $ .  Average y e a r l y  performance o f  t h e  f i r s t  ra toon  
crops ranged from a low o f  7 2 . 0 $  in 1979 t o  108 .2$  in 1973. Average  
y e a r l y  second ra toon performance ranged from 6 7 . 8 $  in 1978 t o  9 5 . 2 $  
tn 1973.
Upon f i r s t  i n s p e c t io n ,  t h e  data  seem t o  show some la rge  
d i f f e r e n c e s  between v a r i e t i e s  in t h e i r  s t u b b l i n g  a b i l i t y .  For in s ta n c e ,  
CP 6 5 -35 7  appeared t o  be s u p e r i o r  t o  most o f  t h e  o t h e r  clones  in 1977;
however,  i t  d id not  show s u p e r i o r  ra to o n in g  a b i l i t y  in t h e  o t h e r  years
in which i t  was t e s t e d .
S i m i l a r l y ,  t h e  113 ,5 $  second ra toon  performance o f  L 6 0 -2 5  in 
1973 was i n c o n s i s t e n t  w i th  i t s  second ra toon per formance In 1970,  1971,  
and 1972.  In t h e s e  years  t h e  data d id  not  i n d i c a t e  s u p e r i o r  ra to o n in g  
a b i l i t y  o f  L 6 0 -2 5  over  t h e  o t h e r  v a r i e t i e s .
In summation, c a r e f u l  perusal  o f  t h e  10 y e a r s  o f  Louis iana  o u t f i e l d  
v a r i e t y  t e s t  data  compiled in Tab le  1 showed no c o n s i s t e n t  d i f f e r e n c e s  
in r a to o n in g  a b i l i t y  o f  t h e  v a r i e t i e s  when examined on t h e  b a s is  o f  
more th an  one ye ars  d a t a .
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Table  1. Comparisons of v a r i e t a l  ratoon performance in o u t f i e l d  
v a r i e t y  t e s t s  in Louisiana as ratoon percentage y i e l d  
Ccane tonnage)  o f  t h e  p la n t  crop.
Ratoon % y i e l d o f  t h e  p la n t  crop
Year V a r i e t y F i r s t ratoon Second ratoon
1970 CP 52 -68 100 .7 9 2 . 6
L 60-25 9 8 .0 8 7 .8
CP 61 -37 88.1 8 4 .9
L 62 -96 9 2 .0 9 0 .0
1971 CP 48 -103 105.9 83.1
CP 52-68 9 9 . 8 82 .9
L 60-25 9 8 .7 7 4 .4
CP 61 -37 102.5 84 .6
L 62 -96 114.0 100.6
1972 CP 52 -68 9 6 .9 8 5 .0
L 60 -25 98.1 7 9 .4
CP 61 -37 100.5 9 0 .6
L 62 -96 9 3 . 5 8 6 .5
L 65-69 9 3 . 2 90.1
1973 CP 52 -68 104.6 8 5 .2
L 60-25 124 .5 113.5
CP 61 -3 7 106.6 9 4 .4
L 6 2 -9 6 105.3 86 .6
L 65 -69 100.2 96.1
1974 CP 61-37 83 .6 82 .5
L 62 -96 91 .5 84 .4
L 65-69 9 6 . 6 81 .1
CP 65 -357 90.1 8 2 .2
CP 67 -412 90 .2 8 6 .4
1975 CP 6 1 -37 9 5 .2 7 5 .3
L 62 -96 9 9 .9 8 3 .7
L 65 -69 101.7 78.1
CP 65 -357 91 .8 7 9 .9
CP 67 -412 9 4 .9 80.1
1976 CP 61-37 9 4 .4 89 .4
CP 65 -3 57 9 1 .4 90.1
CP 67 -412 9 0 . 8 8 9 .7
cont i nued
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Tab l e i .  con+i nued
Year Var i e t y F i r s t  ratoon Second ratoon
1977 CP 61 -37 84 .7 8 7 .3
CP 65 -357 80 .5 91 .7
CP 67 -412 71 .5 8 4 .4
CP 70-321 7 2 .8 9 0 .0
CP 70 -330 9 0 .7 8 7 .2
1978 CP 61-37 8 4 .4 6 5 . 0
CP 65 -357 8 2 .4 6 8 . 6
CP 70-321 9 4 .0 73 .9
CP 70 -330 80 .4 6 3 . 7
1979 CP 61 -3 7 6 6 .4 88 .5
CP 65 -3 57 79 .9 87 .7
CP 70-321 6 6 . 4 6 6 .8
CP 70-330 85 .4 9 5 .7
CP 72 -356 61 .8 71 .7
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Seasonal and envi ronmental  f l u c t u a t i o n s  a re  apparent  from year  
t o  year  but  i t  would seem f o r  t h e  most p a r t  t h a t  re le a s e d  v a r i e t i e s  
tend t o  be very s i m i l a r  in ra toon in g  a b i l i t y  In L o u is ia n a .
MATERIALS AND METHODS
The e x p e r im e n ta l  m a t e r i a l  f o r  t h i s  s tudy  c o n s is t e d  o f  210 
u n se lec te d  progeny o f  t h e  cross CP 6 5 -357  X L 6 5 -6 9  plus t h e  p a r e n ts .  
The progeny clones  were randomly chosen from s i n g l e - s t o o l  p la n t in g s -  
e s t a b l i s h e d  from s e e d l i n g s  o f  t h e  t r u e  seed.  The o n l y  req u i rem e n t  o f  
t h e  s i n g l e - s t o o l  progeny was t h a t  each have a t  l e a s t  4 s t a l k s  w i th  
which t o  p l a n t  a 3 m c lo n a l  p l o t .
The exper im ent  was conducted a t  t h e  S t .  G a b r ie l  branch o f  t h e  
L o u is ian a  A g r i c u l t u r a l  Experiment S t a t i o n  located  a t  S t .  G a b r i e l ,  
L o u is ian a  a p p r o x im a t e ly  16 km south o f  Lou is ia na  S t a t e  U n i v e r s i t y  in 
Baton Rouge. The f i e l d  area  ass igned f o r  use in t h e  exper im ent  was 
prepared  as f o r  commercial  growth using s tandard  1 .8  m row sp ac in g .
F iv e  rows were each d i v i d e d  i n t o  44 3-m p l o t s  spaced 0.61 m a p a r t  on 
t h e  row f o r  a t o t a l  o f  220 p l o t s .  Each o f  t h e  210 e x pe r im en ta l  c lones  
was p la n t e d  i n t o  a s e p a r a t e  p l o t .  In a d d i t i o n ,  t h e  p a re n ts  were  
p la n t e d  In cont ig uous  p l o t s ,  one p a re n t  t o  each p l o t ,  one s e t  o f  parents  
per row, f o r  a t o t a l  o f  5 r e p l i c a t i o n s  o f  each p a re n t  randomly p laced  
th r o u g h o u t  t h e  progeny.  The e n t i r e  f i e l d  was p r o t e c t e d  by b u f f e r  rows 
on I t s  s id e s  and ends.
The ex p er im en t  was grown through p l a n t  c ro p ,  f i r s t  r a t o o n ,  and 
second ra toon  from 1976 t o  1978 du r in g  which t i m e  recommended 
f e r t i l i z a t i o n ,  pest  c o n t r o l ,  and c u l t u r a l  p r a c t i c e s  f o r  commercial  
sugarcane p ro d u c t io n  were adhered t o  as c l o s e l y  as p o s s ib le .
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Data were c o l l e c t e d  f o r  each c lo ne  in a l l  crops f o r  important  
y i e l d  components in c lu d in g  s t a l k  p o p u la t io n ,  s t a l k  w e igh t ,  s t a l k  
l ength ,  and s t a l k  d ia m e te r .  Data were taken each year f o r  b r i x  and 
sucrose percentage a ls o .
Data c o l l e c t i o n  began each y e a r  in September and October w i th
repeated s t a l k  po pu la t io n  counts f o r  a l l  p lo t s  fo l lo w ed  in mid t o
l a t e  November by sampling.
In o r d e r  t o  e l i m i n a t e  b ias  of  c h o ic e ,  t h e  sampling method
employed c o n s is ted  o f  hand h a r v e s t in g  t h e  f i r s t  20 s t a l k s  deemed 
mi l i a b l e  in each p l o t .  The s t a l k s  In each sample were f i r s t  cut  a t  
ground l e v e l ,  topped a t  th e  i a s t  mature node, and la id  in bundles in 
o r d e r l y  fash io n  across t h e  rows. A f t e r  c u t t i n g ,  t h e  samples were 
s t r i p p e d  of  leaves,  bundled w ith  cord ,  tagged f o r  i d e n t i f i c a t i o n ,  
and brought in from t h e  f i e l d  t o  t h e  m i l l  shed f o r  f u r t h e r  measure­
ments.
A f t e r  sampling was f i n i s h e d  each y e a r ,  those  canes remaining in 
t h e  p lo t s  were machine harvested  w i th  a s o i d i e r - t y p e  mechanical  
h a r v e s t e r .  Subsequent c u l t u r e  o f  t h e  canes cont inued t o  f o l lo w  
standard  farm p r a c t i c e s .
P la n t  cane samples were harvested  from November 29 t o  December 
6 In 1976. F i r s t  ra toon samples were harvested  from November 11 t o  
November 15 in 1977 and second ratoon samples were harvested  from 
November 4 t o  November 5 In 1978.  In a l l  y e a r s ,  sampling was 
d e l i b e r a t e l y  s t a r t e d  as l a t e  In t h e  ha rv e s t  season as p o s s ib le  In 
o r d e r  t o  d im in is h  any d a t e - o f - h a r v e s t  e f f e c t s .
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The s p e c i f i c  procedures fo l lo w e d  each year  in measuring y i e l d  
and i t s  components a re  o u t l i n e d  below.
1) Est imated y i e l d
Y i e l d  I t s e l f ,  was es t im ated  in each y ea r  and f o r  each c lo ne  as 
t h e  product o f  s t a l k  pop u la t io n  X mean s t a l k  weight  per  c lo n e .
2) S t a l k  p o pu la t io n
As s ta te d  e a r l i e r ,  s t a l k  p o p u la t io n  was determined in each year  
f o r  a l l  c lones through c a r e f u l  count ing o f  a l l  s t a l k s  In each p l o t .
A mechanical t a l l y  meter  was used and counts were repeated f o r  
accuracy.  Counting was made more d i f f i c u l t  in t h e  f i r s t  ratoon crop  
due t o  lodging caused by t h e  winds o f  H u rr ic an e  Babe, a r e l a t i v e l y  
m ild  h u r r ic a n e ,  which n e v e r th e le s s  caused moderate t o  severe  lodging  
in t h e  Louisiana cane crop and su sta in ed  windspeeds In t h e  Baton 
Rouge v i c i n i t y  o f  a p p ro x im ate ly  60 km/h on November 5 ,  1977.
3) Mean s t a l k  we ight
As t h e  cane samples were brought from t h e  f i e l d  t o  t h e  m i l l  shed,  
each was unloaded and weighed t o  t h e  nea res t  ounce b e fo re  s tack in g  
out of  t h e  way. Mean s t a l k  weight  was taken  as t h e  q u o t i e n t  o f  th e  
bundle weight  {conver ted  t o  m e t r i c  e q u i v a l e n t s )  of  each sample 
d iv id e d  by t h e  number of  s t a l k s  per sample.
4)  Mean s t a l k  length
The mean s t a l k  length was obta in ed  f o r  each c lo n e  as t h e  average  
o f  a l l  s t a l k s  in a sample, each s e p a r a t e l y  measured t o  t h e  neares t  
c e n t i m e t e r  on a p r e c a I I b r a t e d  measuring p la t f o rm .
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5) Mean s t a l k  d iamete r
In o r d e r  t o  speed t h e  col l e c t i o n  o f  data  t h e  measurement o f  mean 
s t a l k  d iamete r  was o b ta ined  from only  h a l f  t h e  sample a t  t h e  same t ime  
t h a t  s t a l k  length was measured. As shown by Legendre e t  a l .  ( 5 2 ) ,  
1 0 - s t a l k  samples have proved s a t i s f a c t o r y  f o r  measurement o f  d iam ete r ,  
as mean s t a l k  d iameters de r ived  from samples of  t h i s  s i z e  showed 
s u r p r i s i n g l y  low c o e f f i c i e n t s  o f  v a r i a t i o n .  A l l  measurements o f  s t a l k  
diam ete r  In t h e  present  study were o b ta in ed  by measuring t h e  d iameter  
o f  t h e  s t a l k s  a t  t h e i r  a p p ro x im ate ly  middlemost in ternode  w i th  a 
v e r n i e r  c a l i p e r  reading t o  t h e  neares t  0 .1  mm.
6)  Laboratory b r i x  and sucrose percent
Ju ice  samples f o r  sucrose d e te rm in a t io n s  were crushed from t h e  
same samples used f o r  measuring w e ig h t ,  length ,  and diameter  o f  t h e  
c lo n es .  Ten s t a l k s  of  each sample were crushed a t  appro x im a te ly  
75 kg/cm2 r o l l e r  pressure  using t h e  exp er im ental  3 - r o l l e r  m i l l  a t  S t .  
G a b r i e l ,  and t h e  j u i c e  analyses were conducted by t h e  S t .  G ab r ie l  
l a b o r a to r y  s t a f f .  B r i x ,  o r  t o t a l  s o l id s  in t h e  j u i c e ,  was f i r s t  
determined by t h e  use o f  t h e  b r i x  hydrometer  s ta n d a rd iz e d  a t  20 C.
Sucrose d e te rm in a t io n s  were made using Horn e 's  method ( 6 3 ) ,  which 
uses dry lead s u b ac e ta te  f o r  j u i c e  c l a r i f i c a t i o n .  F i l t r a t i o n  o f  t h e  
j u i c e  samples a id ed  by dlatomaceous e a r t h  ( d i c a l i t e )  was fo l lo w e d  by 
measurements o f  p o l a r i t y  in an au tom at ic  p o la r is c o p e  designed e s p e c i a l l y  
f o r  use w i th  sucrose s o lu t i o n s  (an au tom at ic  s a c c h a r i m e t e r ) . B r ix  and 
p o l a r i t y  measures f o r  each sample were then used In c o n ju n c t io n  w i th  
Sc h m i tz 's  t a b l e  (63 )  in o b t a i n in g  sucrose percent  o f  t h e  j u i c e  samples.
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Sucrose data  were not  an e s p e c i a l l y  im p o r tan t  p a r t  of  t h e  study  
s in c e  r a to o n in g  a b i l i t y  o f  t h e  clones  was cons idered  on t h e  bas is  of  
cane tonnage  and not  sugar per  t o n .  Sucrose a n a lyse s  were performed  
m o st ly  f o r  a d d i t i o n a l  d a t a .
A f t e r  each h a r v e s t ,  t h e  data were keypunched,  and much of  t h e  
a n a l y s i s  was done on computer  a t  L o u is ia n a  S t a t e  U n i v e r s i t y .
Means and o t h e r  s im p le  s t a t i s t i c s  were e a s i l y  computed f o r  t h e  
parents  and progeny.
A n a ly s is  o f  v a r i a n c e  was used in lo ok ing  a t  d i f f e r e n c e s  between 
t h e  pa re n ts  w i t h i n  and among crops .  Tu ke y 's  w procedure CHSD t e s t )  
a t  t h e  5% p r o b a b i l i t y  le v e l  was used f o r  m u l t i p l e  comparison t e s t i n g .
Computer -genera ted  f requen cy  d i s t r i b u t i o n s ,  and computer  
c o r r e l a t i o n s  which would have been d i f f i c u l t  t o  c a l c u l a t e  by hand,  
were e s p e c i a l l y  h e l p f u l  in a n a l y z in g  t h e  b e h av io r  o f  y i e l d  and i t s  
components across  t h e  ra to ons  o f  t h e  progeny.
RESULTS AND DISCUSSION
Ratooning Behav ior  Of The Parents
The paren ts o f  t h e  cross s tu d ied  in t h e  exp er im en t ,  L 65-69  and 
CP 6 5 -3 5 7 ,  re p re s e n t  t h e  germplasm pool from whence g e n e t i c  v a r i a t i o n  
in r a to o n in g  a b i l i t y  o f  t h e  progeny arose  and a r e ,  t h e r e f o r e ,  l o g i c a l l y  
s tud ie d  f i r s t  in regard  t o  t h e i r  ra toon in g  b e h a v io r .  T h is  e s t a b l i s h e s  
a r e f e r e n c e  t o  which t h e  exper im enta l  c lones  ( t h e  progeny)  w i l l  be 
compared.
Of t h e  p a re n ts ,  CP 65 -357  is a high sucrose ,  e a r l y  m atu r in g ,  
e r e c t - s t a n d i n g  v a r i e t y  which has good cold t o l e r a n c e  and y i e l d s  e q u a l l y  
w el l  on both l i g h t  and heavy s o i l s  ( 1 2 ) .  From I t s  1973 r e le a s e  t o  th e  
Louis iana  sugar i n d u s t r y ,  CP 65 -35 7  q u i c k l y  grew t o  occupy th e  
m a j o r i t y  o f  t h e  acreage by 1978 ( 6 2 ) .  I t  remains t h e  major  Louisiana  
v a r i e t y  in 1980 ( 2 8 ) .
The o t h e r  p a r e n t ,  L 6 5 - 6 9 ,  was re leas e d  as a v a r i e t y  t o  Louisiana  
growers in 1972 ( 5 ,  1 7 ) .  I t  equa led CP 52 -68  and L 6 0 - 2 5 ,  t h e  then  
standard  v a r i e t i e s ,  in y i e l d  o f  cane and showed Increased sucrose  
co n ten t  o ver  CP 5 2 - 6 8 .  In a d d i t i o n ,  L 65 -6 9  showed r e s is t a n c e  t o  
mosaic.  I t s  bad q u a l i t i e s ,  poin ted  out  in I t s  1972 n o t i c e  o f  r e le a s e  
(17)  and t h e  1976 v a r i e t y  recommendations f o r  Louis iana ( 5 4 ) ,  inc lude  
high s u s c e p t i b i I i t y  and low t o l e r a n c e  t o  ratoon s t u n t i n g  d isea se ,  
lodging h a b i t ,  and lack  o f  cold t o l e r a n c e .
Throughout t h e  growing h i s t o r y  o f  CP 65 -357  and L 6 5 - 6 9 ,  CP 65 -357  
has o f t e n  been descr ibed  as a good s t u b b l in g  v a r i e t y  and L 65 -69  has
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not (5 3 ,  54, 6 2 ) ,  L 65-69  was dropped as a recommended v a r i e t y  in 1978 
and t h e  w r i t e r  was present  a t  t h e  sugarcane meet ing f o r  ex ten s io n  and 
research  personnel  where t h e  announcement t h a t  L 6 5 -69  should be 
discont in ued  was made. Poor harv es ta b i  I I t y ,  poor co ld  t o l e r a n c e  and 
poor s tu b b le  y i e l d s  were g iven  as some reasons why L 65 -6 9  should be 
dropped as a recommended v a r i e t y  f o r  commercial p ro d u ct io n .
In 1975 when t h e  exper iment t o  study ra toon in g  a b i l i t y  was 
e s t a b l i s h e d ,  t h e  choice  of  p a r e n ts ,  .L 65 -69  and CP 6 5 - 3 5 7 ,  had 
a l r e a d y  been made based in p a r t  upon t h e  d e s i r e  t o  use paren ts which 
supposedly showed sharp c o n t r a s t s  in t h e i r  ra toon ing  a b i l i t y .
Of f i r s t  importance In assessing  t h e  ra toon in g  b ehav ior  o f  th e  
parents  used in t h e  study is a c lo s e  examinat ion  o f  t h e i r  y i e l d  
performances In p la n t  cane, f i r s t  ra to o n ,  and second ratoon crops.
In Tab le  2 a r e  presen ted ,  by crop and p a re n ta l  v a r i e t y ,  th e  
means f o r  e s t im a ted  y i e l d  o f  cane and each o f  I t s  components:  
s t a l k  p o p u la t io n ,  s t a l k  w e ig h t ,  s t a l k  length ,  and s t a l k  d ia m ete r .
These means a r e  taken as t h e  average o f  5 r e p l i c a t i o n s  of  each p a re n t .
The data in Tab le  2 a l lo w  a comparison of es t im ated  y i e l d  and 
i t s  components f o r  both p a re n ta l  v a r i e t i e s  by each crop s tu d ie d  -  
p l a n t  cane,  f i r s t  ra to o n ,  and second ra to o n .
In o rd er  t o  study t h e  s i g n i f i c a n c e  o f  t h e  d i f f e r e n c e s  among t h e  
check v a r i e t i e s  and t h e i r  crops In es t im ated  y i e l d  and i t s  components 
an a n a l y s i s  o f  v a r ia n c e  was conducted as f o r  a co m p le te ly  randomized  
design w i th  f a c t o r i a l  arrangement.  The t r e a t m e n t s  were crops as a 
f a c t o r  w i t h  3 l e v e ls  and v a r i e t i e s  as a 2 leve l  f a c t o r .  By t h i s  approach
Table  2* Means of es t imated y i e l d  and i t s  components f o r  both parents In p l a n t  cane, f i r s t  
ratoon and second ratoon crops.
Crop V a r i e t y
Est imated  
y i e l d  
( kq /p 1 o t )
S t a lk  
popu1 a t  I on 










sta  1 k 
diameter  
(mm)
P la n t L 65-69 80 .72 62 .80 1 .29 2.39 25 .02
cane CP 65 -357 73.92 70 .40 1.05 2 .1 2 23.88
F i r s t L 65-69 68 .24 58.80 1.16 2 .43 24 .00
ratoon CP 65-357 61 .03 62 .80 0 .9 7 2 .27 23 .20
Second L 65-69 30 .19 39 .60 0 .7 6 1 .77 22 .60
ratoon CP 65-357 29 .83 45.00 0 .6 7 1 .69 21.24
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t o  t h e  s t a t i s t i c a l  a n a l y s i s  not  o n ly  can d i f f e r e n c e s  in e s t im ated  
y i e l d  and I t s  s e p a r a t e  components be a s c e r t a i n e d  f o r  between crops  
and between c o n t r o l s ,  but  in a d d i t i o n ,  a f a c t o r i a l  a n a l y s i s  has t h e  
d i s t i n c t  advantage  o f  d e lv in g  i n t o  t h e  n a t u r e  and s i g n i f i c a n c e  o f  
t h e  i n t e r a c t i o n  o f  crop x v a r i e t y .  In t o t a l ,  5 s e p a r a t e  ana lyses  
were conducted,  one f o r  e s t im a te d  y i e l d ,  and one each f o r  a l l  v a r i a b l e s  
which were d i r e c t l y  measured:  s t a l k  p o p u l a t i o n ,  mean s t a l k  w e ig h t ,
mean s t a l k  le n g th ,  and mean s t a l k  d ia m e t e r .
The r e s u l t s  o f  th e se  f i v e  ana ly ses  a r e  reproduced in t h e  
f o l l o w i n g  source t a b l e ,  T a b le  3.
In a l l  cases ,  t h a t  i s ,  f o r  y i e l d  and each o f  i t s  components, t h e  
a n a l y s i s  o f  v a r i a n c e  showed t h a t  h i g h l y  s i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  
among crops.
D i f f e r e n c e s  between t h e  p a re n t  v a r i e t i e s  themselves were shown 
t o  be s i g n i f i c a n t  o n ly  between w e ig ht  per  s t a l k ,  length o f  s t a l k ,  
and d iam ete r  o f  s t a l k .  No s i g n i f i c a n t  d i f f e r e n c e s  in s t a l k  popu la ­
t i o n  and e s t im a te d  y i e l d  were shown t o  e x i s t  between t h e  p a r e n t s .
A most i n t e r e s t i n g  f i n d i n g  o f  t h i s  a n a l y s t s  was t h a t  t h e  
i n t e r a c t i o n  o f  crop x v a r i e t y  was n o n s i g n i f i c a n t ,  w i t h o u t  e x c e p t i o n ,  
f o r  each o f  t h e  v a r i a b l e s  s tu d ied .  T h is  is  l u c i d l y  shown by t h e  data  
o f  T a b le  2 from which i t  Is  q u i c k l y  n o t ic e d  t h a t  t h e  y i e l d  t r e n d s  of  
both p aren ts  o ver  t h e  t h r e e  crops s tu d ie d  were markedly s i m i l a r .  T h is  
n o n s i g n i f i c a n t  I n t e r a c t i o n  i n d i c a t e d  t h a t  t h e  p a r e n ts  rea c te d  
s i m i l a r l y  and remained t h e  same in rank r e l a t i v e  t o  each o t h e r  f o r  
a l l  t r a i t s  measured o ve r  t h e  p l a n t  cane,  f i r s t  r a t o o n ,  and second ratoon
Tab le  3.  A n a ly s is  o f  va r ian c e  -  mean squares f o r  es t imated  y i e l d  and i t s  components f o r  the  
parents .
Mean Squares
Est imated S t a l k Sta 1 k S t a 1k Sta 1 k
Source df y i e l d popu la t i  on weight  length diameter
Crops 2 5997.82 * * 1610.63 * * 0 .5 8 0  * * 1.120 * * 16.58 * *
V a r i e t i e s 1 172.81 240 .8 3 0 .2 3 0  * * 0 .2 2 0  * * 9 . 0 8  * *
Crops x V a r i e t i e s 2 36 .86 8 .2 3 0 .0 1 0 0 .0 2 0 0 .20
Residua 1 24 80.51 60 .0 3 0 .0 07 0 .0 24 1.12
* *  = s i g n i f i c a n t  a t  t h e  1$ p r o b a b i l i t y  l e v e l ;  o t h e r  mean squares n o n - s i g n i f i c a n t .
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crops.
For In s tan ce ,  T ab le  2 shows t h a t  in es t im a ted  y i e l d  both parents  
showed h ig he s t  in p la n t  cane -  L 6 5 -69  w i th  8 0 .7 2  kg o f  cane per p l o t  
and CP 65 -357  w i th  73 .9 2  k g / p l o t .  In f i r s t  ra to o n ,  t h e  same data  
showed decreases In es t im ated  y i e l d  f o r  both v a r i e t i e s  w ith  L 65 -69  
y i e l d i n g  6 8 .2 4  k g / p l o t  and CP 65 -35 7  y i e l d i n g  6 1 .0 3  k g / p l o t .  In 
second ra toon a l s o ,  both check v a r i e t i e s  reac ted  s i m i l a r l y .  Both 
demonstrated d r a s t i c a l l y  reduced y i e l d  w i th  L 65 -69  producing on ly  
30 .19  k g / p l o t  and CP 6 5 -35 7  y i e l d i n g  but  2 9 . 8 3  k g / p l o t .
In s t a l k  pop u la t ion  t o o ,  t h e  parents again  showed very  s i m i l a r  
t r e n d s  in mean behav io r  as a f u n c t io n  o f  crop age.  From T ab le  2 i t  
can be seen t h a t  both paren ts  showed p r o g r e s s iv e l y  lower s t a l k  
pop u la t io n  w i th  each success ive  crop.
Correspondent Iy ,  t h e  data  o f  Tab le  2 a l s o  i n d i c a t e  t h a t  t h e  
paren ts showed l i k e  b ehav io r  o f  we ig ht  per  s t a l k  over  t h e  t h r e e  
crops.  Like s t a l k  p o pu la t ion  and e s t im ated  y i e l d ,  mean weight  per  
s t a l k  decreased f o r  both parents  w i th  t h e  succession o f  c rops.
The parents  a lso  showed s i m i l a r  t r e n d s  o ver  crops in th e  
b ehav io r  o f  mean s t a l k  length and mean s t a l k  d iam ete r .
Again from T ab le  2 ,  I t  can be seen t h a t  both paren ts showed 
In crease s in f i r s t  ratoon mean s t a l k  length o f  t h e  p l a n t  cane. In 
second ratoon however,  mean s t a l k  length d e c l in e d  f o r  both p a ren ts .  
Mean s t a l k  length was t h e  on ly  component o f  y i e l d  in t h e  experiment  
which showed a f i r s t  ratoon In c re a s e ,  but  l i k e  a l l  t h e  o th e r  
components s tu d ie d  d id  show a d e c l i n e  in second ra to o n .
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The mean s t a l k  d ia m ete r  of  t h e  p a re n ts  d e c l in e d  s t e a d i l y  w i t h  
crop age and both pare n ts  again  showed good agreement in dem onstra t ing  
t h i s  t r e n d .
The i n t e n t  o f  t h e  d iscu ss io n  o f  t h e  homology In y i e l d  t r e n d s  
between t h e  two p a r e n t a l  checks Is  t o  add we ig h t  t o  t h e  f i n d i n g  in t h e  
a n a l y s i s  o f  v a r i a n c e  o f  a n o n s i g n i f i c a n t  i n t e r a c t i o n  o f  crop x 
v a r i e t y .
The main Importance o f  t h i s  n o n s i g n i f i c a n t  i n t e r a c t i o n  is  t h a t  
i t  a I lowed t h e  two pa ren ts  t o  be combined f o r  use in making  
comparisons between s p e c i f i c  c ro p s .  Thus,  a h ig h e r  number o f  degrees  
o f  freedom became a v a i l a b l e  f o r  making t h e s e  m u l t i p l e  comparisons  
o f  means, t h e  s tandard  e r r o r  was e f f e c t i v e l y  reduced,  and g r e a t e r  
p r e c i s i o n  was ga ined in s tu d y in g  y i e l d  and i t s  components as a 
f u n c t i o n  o f  crop age.
The s e p a r a t i o n  o f  t h e  h i g h l y  s i g n i f i c a n t  d i f f e r e n c e s  among 
crops shown in t h e  a n a l y s i s  o f  v a r i a n c e ,  T a b le  3,  was done using  
Tu k e y 's  w procedure  f o r  m u l t i p l e  comparison t e s t i n g  o f  mean 
d i f f e r e n c e s  ( T u k e y 's  HSD t e s t ) .  The r e s u l t s  o f  t h e s e  comparisons  
a r e  pre sented  in t h e  f o l l o w i n g  t a b l e ,  T a b le  4.
From T a b le  4 I t  can be seen t h a t  as an average  o f  both v a r i e t i e s ,  
s i g n i f i c a n t  d i f f e r e n c e s  in e s t im a te d  y i e l d  were shown among a l l  crops  
thro ugh t h e  HSD t e s t .  These d i f f e r e n c e s  were t h e  r e s u l t  o f  s u c c e s s iv e l y  
iower y i e l d s  o f  t h e  pa re n ts  w i t h  in c r e a s i n g  crop age and,  a l t hough  
a p o s s ib l e  c o n t r i b u t o r y  r o l e  o f  seasons t o  t h e s e  s i g n i f i c a n t  decreases  
cannot  be e l i m i n a t e d ,  t h e  magnitude  and c o n s is t e n c y  o f  t h e  t r e n d  In
Tab le  4 . Tukey's w procedure f o r  t e s t i n g  mean d i f f e r e n c e s  in 
crops as an average o f  both parents combined.
y i e l d  and i t s  components among
Crop
Est imated  
y i e l d  
( k g / p l o t )
Sta 1 k 
pop ula t ion  
( s t a 1k n o . )
Mean 












cane 77 .33  a 66 .6 0  a 1.1'7 a 2 .2 5  a 24 .45  a
F i r s t
ratoon 64 .64  b 60 .80  a 1.07 b 2 .3 5  a 23 .60  a
Second
ratoon 30.01 c 42 .3 0  b 0.71 c 1.73 c 21 .29  b
HSD = 10.02 9.21
t
0 .0 9 0 .1 7 1.18
Means fo l lowed by same l e t t e r  a re  not s i g n i f i c a n t l y  d i f f e r e n t  a t  th e  5 percent  p r o b a b i l i t y  l e v e l .
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y i e l d s  of t h e  pa re n ts  a re  s t r o n g l y  i n d i c a t i v e  o f  ra toon y i e l d  d e c l i n e  
not due s o l e l y  t o  seasonal  e f f e c t s .  In f a c t ,  as p r e v i o u s l y  commented 
upon In t h e  r e v ie w  of l i t e r a t u r e ,  t h e  commoness o f  ra toon y i e l d  
d e c l i n e  in Louis iana  and e ls ew here  Is  w id e ly  recogn ized  and accepted  
as a n a t u r a l  o c c u r re n c e .  The d e c l i n e  in t h e  ra toon  y i e l d s  o f  t h e  
pa ren ts  in t h i s  s tudy  was e s p e c i a l l y  pronounced In second ra toon and 
was not  unexpected.
Again from T a b le  4 ,  s t a l k  p o p u la t io n  is a l s o  shown t o  have 
decreased w i t h  crop age but  t h e  d i f f e r e n c e  between p l a n t  cane s t a l k  
p o p u la t io n  and f i r s t  ra toon  s t a l k  p o p u la t io n  was n o n s i g n i f i c a n t .  
However,  t h e  d i f f e r e n c e s  between s t a l k  p o p u la t io n  in p l a n t  cane versus  
second r a t o o n ,  and f i r s t  ra toon versus second ra to o n  were s i g n i f i c a n t .  
T h is  Is  a commonly observed phenomenon of  commercial  v a r i e t i e s  grown 
in Lo u is ian a .  They o f t e n  tend t o  show as high o r  sometimes a h ig h e r  
s t a l k  p o p u la t io n  In f i r s t  ratoon crops as t h a t  shown by t h e  p la n t  
cane c rop .
Also  as shown in T a b le  4,  mean s t a l k  w e ig h t  o f  t h e  pa ren ts  
s i g n i f i c a n t l y  decreased in each s uccess ive  ra to o n  crop.
Mean s t a l k  length  of t h e  pa ren ts  was n o n s i g n i f i c a n t l y  h ig h e r  
in f i r s t  ra toon than  in t h e  p l a n t  cane.  By second r a to o n ,  mean 
s t a l k  length  was s i g n i f i c a n t l y  decreased In comparison t o  i t s  
measurements In p l a n t  cane and f i r s t  ra to on a l i k e .
Mean s t a l k  d iam ete r  decreased f o r  t h e  p a r e n ts  in f i r s t  ra to on  
but t h i s  decrease was n o n s i g n i f i c a n t .  By second r a to o n ,  however,  mean 
s t a l k  d iam e te r  was s i g n i f i c a n t l y  lower than  I t s  average  measurements
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In p l a n t  cane o r  f i r s t  r a to o n .
Length and d ia m e t e r  o f  s t a l k  d i r e c t l y  c o n d i t i o n  mean s t a l k  
w e i g h t ,  and as shown In T a b le  4,  mean s t a l k  w e ig ht  s i g n i f i c a n t l y  
decreased as e a r l y  as f i r s t  r a t o o n .  S ince  t h e  d i f f e r e n c e s  in mean 
s t a l k  length and mean s t a l k  d ia m e te r  between t h e  p l a n t  crop and f i r s t  
ra toon crop were n o n s i g n i f i c a n t  f o r  t h e  checks ,  I t  would seem t h a t  
t h e  change in mean s t a l k  w e ig h t  from p l a n t  cane t o  f i r s t  ra toon would 
a l s o  be n o n s i g n i f i c a n t .  Thus,  t h e  s i g n i f i c a n t  decrease of  mean s t a l k  
w e ig h t  in f i r s t  ra to on  could not  be r e a d i l y  accounted f o r  by t h e  
changes which occurred  In mean s t a l k  length and mean s t a l k  d ia m ete r  
w i t h i n  t h e  same p e r io d .
S t a l k  p o p u la t io n  and mean s t a l k  w e ig h t  d i r e c t l y  c o n d i t i o n  y i e l d  
o f  cane.  The s i g n i f i c a n t  d i f f e r e n c e  in e s t im a t e d  y i e l d  in p l a n t  
cane versus f i r s t  ra toon  was accompanied by a s i g n i f i c a n t l y  decreased  
f i r s t  ra toon  mean s t a l k  we ight  and a n o n s i g n i f i c a n t  Iy decreased s t a l k  
p o p u la t io n .  The f i r s t  ra toon decrease i n - e s t i m a t e d  y i e l d  o f  t h e  
pare n ts  was caused by both decreased mean s t a l k  w e i g h t ,  and decreased  
s t a l k  p o p u la t io n .  However,  i t  appears ,  by v i r t u e  of  i t s  s t a t i s t i c a l  
s i g n i f i c a n c e ,  t h a t  decreased mean s t a l k  we ig h t  was somewhat more 
c o n t r i b u t o r y  t o  t h e  f i r s t  ra toon  decrease  in y i e l d  o f  t h e  parents  
than  was s t a l k  p o p u l a t i o n .
The mean d i f f e r e n c e s  f o r  y i e l d  and each o f  I t s  s e p a r a t e  components 
were s t a t i s t i c a l l y  s i g n i f i c a n t  between p l a n t  cane versus second r a to o n ,  
and f i r s t  ra toon  versus  second r a to o n .  T h is  agrees w e l l  w i t h  t h e  
f r e q u e n t l y  observed ra to on per formance o f  v a r i e t i e s  under Louis iana
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growing c o n d i t io n s  wherein second ra+oon y i e l d s  a re  o f t e n  q u i t e  
poor in r e l a t i o n  t o  those o f  t h e  p la n t  cane and f i r s t  ratoon a l i k e .
A prime o b j e c t i v e  from t h e  beginning of  t h i s  exper iment was t o  
d eterm in e ,  i f  p o s s ib le ,  which component or  components of  y i e l d  are  
most important  in c o n t r i b u t i n g  t o  ratoon y i e l d  d e c l i n e .  In studying  
t h i s  q u e s t io n ,  I t  Is  e s p e c i a l l y  d e s i r a b l e  t o  approach i t  from th e  
s ta n d p o in t  of  second ratoon y i e l d s  s in ce  sugarcane re search ers  have 
long known t h a t  t h i s  is where ratoon d e c l in e s  are  l i k e l y  t o  become 
most pronounced.
The data  o f  Tab le  4 bear on t h e  quest ion  of  which y i e l d  
component(s) was most invo lv ed  in second-ratoon y i e l d  d e c l i n e .  The 
data c l e a r l y  I n d i c a t e  t h a t  t h e  d e c l i n e  in second ratoon y i e l d  o f  th e  
p a r e n ts ,  CP 65 -357  and L 6 5 - 6 9 ,  was due not t o  one component o f  y i e l d  
a lo ne  but  t o  a l l  o f  them t o g e t h e r .  The second ratoon decrease in 
s t a l k  p o p u la t io n  appears t o  have been no more impor tant  t o  t h e  
second ratoon y i e l d  d e c l i n e  than  was decreased second ratoon mean 
s t a l k  w e ig h t .  Fur thermore,  mean s t a l k  length and d iameter  d e c l in e s  
in second ratoon were c e r t a i n l y  both Involved in t h e  second ratoon  
decrease o f  mean s t a l k  w e ig ht .
Since a l l  o f  t h e  In d iv i d u a l  components of  y i e l d  have been shown 
t o  be c o n t r i b u t o r y  t o  ratoon y i e l d  d e c l i n e ,  any one might  serve as 
a t r a i t  upon which t o  measure ra tooning  a b i l i t y .  C e r t a i n l y ,  though,  
a component which shows l i t t l e  v a r i a b i l i t y  could p o s s ib ly  be used as 
a gauge o f  ra toon ing  a b i l i t y  w i t h  more r e l i a b i l i t y  th an  a component 
of  high v a r i a b i l i t y  e s p e c i a l l y  I f  such measures were made in c lona l
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p l o t s  o f  smaI I  s i z e .
The c o e f f i c i e n t s  o f  v a r i a t i o n  in y i e l d  and i t s  components a re
p resented  f o r  t h e  p a ren ts  In t h e  n ex t  t a b l e ,  T ab le  5 ,  and a re  useful  
In comparing t h e  r e l a t i v e  amount o f  v a r i a t i o n  among a l l  o f  t h e  
components o f  y i e l d  f o r  each p a re n t  w i t h i n  t h e  same c ro p .  Through  
t h e  c o e f f i c i e n t s  o f  v a r i a t i o n ,  a good idea can be g o t t e n  o f  which  
components o f  y i e l d ,  i f  any,  showed t h e  l e a s t  amount o f  v a r i a t i o n  In 
any one c rop ,  be i t  p l a n t  c ro p ,  f i r s t  r a t o o n ,  o r  second ra to o n .  
F u r t h e r ,  i t  would be hoped t h a t  such a component show t h i s  
ten dency  c o n s i s t e n t l y  across  a l l  crops in o r d e r  t h a t  i t  m ight  in 
some way prove u se fu l  as a s e l e c t i o n  c r i t e r i o n  f o r  ra to o n in g  
a b i I i t y .
From t h e  data  o f  T a b le  5 ,  i t  can be seen t h a t ,  w i t h i n  a g iv en  
c r o p ,  y i e l d  and s t a l k  p o p u la t io n  showed high c o e f f i c i e n t s  o f  v a r i a t i o n  
f o r  both pa ren ts  w h i l e  mean s t a l k  le n g t h ,  and mean s t a l k  d ia m e te r  had 
r e l a t i v e l y  low c o e f f i c i e n t s  o f  v a r i a t i o n . '  T h is  was t r u e  in a l l  
t h r e e  crops -  p l a n t  c r o p ,  f i r s t  r a t o o n ,  and second r a to o n .
F a i r l y  l a r g e  v a r i a b i l i t y  in e s t im a t e d  y i e l d  among t h e  f i v e  
r e p l i c a t i o n s  o f  each v a r i e t y  was expected c o n s id e r in g  t h e  la rg e  
i n f lu e n c e  o f  env ironment  upon y i e l d ,  t h e  smal l  s i z e  o f  p l o t s  used 
in t h e  s t u d y ,  and t h e  c o m p le t e ly  random design of  t h e  exp e r im e n t .
In a l l  t h r e e  c ro p s ,  s t a l k  p o p u la t io n  showed h ig h e r  c o e f f i c i e n t s  
o f  v a r i a t i o n  as an average o f  both p a ren ts  than  d id  t h e  o t h e r  
i n d i v i d u a l  components o f  y i e l d  -  mean s t a l k  w e i g h t ,  mean s t a l k
Tab le  5.  C o e f f i c i e n t s  o f  v a r i a t i o n  in est im ated  y i e l d  and i t s  components f o r  both parents in 
p l a n t  cane,  f i r s t  ratoon and second ratoon crops.
_______________________ C o e f f i c i e n t s  of  v a r i a t i o n  <.%)__________________
Mean Mean Mean
Estimated S t a l k  s t a l k  s t a l k  s t a l k
y i e l d  popula t ion  weight  length diameter
Crop V a r i e t y ( k q / p l o t ) ( s t a 1k s / p l o t ) (kq) (m) (mm)
P lan t L 65-69 8 .96 12.10 4 .9 3 1 .94 2 .35
cane CP 65-557 16.40 14.23 8 .08 5 .5 6 ■4.35
F i r s t L 65-69 8.36 6 .95 2 .79 5 .90 4 .2 5
ratoon CP 65 -357 18.42 16.14 7 .95 7 .34 2 .3 8
Second L 65-69 30.79 26 .88 9 .85 8 .3 3 2 .4 0
ratoon CP 65-357 20 .92 9 .3 0 20 .1 3 14.17 9 .00
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l e n g th ,  and mean s t a l k  d ia m e t e r .
Mean s t a l k  w e ig ht  and s t a l k  p o p u la t io n  d etermin e  y i e l d  o f  cane,  
and from t h e  data  o f  T a b le  5 I t  can be seen t h a t ,  w i t h i n  a g iven  crop ,  
mean s t a l k  w e ig h t  g e n e r a l l y  showed lower c o e f f i c i e n t s  of  v a r i a t i o n  
among t h e  f i v e  samples o f  each p a re n t  th a n  d id  s t a l k  p o p u la t io n  or  
es t im a te d  y i e l d .  The o n ly  exc e p t io n  was f o r  L 6 5 -6 9  In second ra toon  
where mean s t a l k  w e ight  e v i d e n t l y  showed h ig h e r  v a r i a t i o n  than  s t a l k  
p o p u la t io n .  As an average  o f  both parents  however,  s t a l k  p o p u la t io n  
showed h ig h e r  v a r i a b i l i t y  th an  mean s t a l k  w e ig h t  over  a l l  crops  
s t u d i e d .  T h is  suggests t h a t  in smal l  p l o t s  s t a l k  p o p u la t io n  may 
c o n t r i b u t e  more t o  v a r i a t i o n  in y i e l d  than  does mean s t a l k  w e i g h t .
The two rem ain ing  components o f  e s t im a t e d  y i e l d ,  mean s t a l k  
d ia m ete r  and mean s t a l k  len g th ,  a r e  t h e  d i r e c t  components o f  s t a l k  
w eig h t  and a r e  known t o  vary  l i t t l e  on a per  c lo n e  b a s i s .
From T a b le  5,  mean s t a l k  length  is  shown t o  have re a c te d  as 
expected in reg a rd  t o  I t s  v a r i a b i l i t y .  Mean s t a l k  length  showed 
c o e f f i c i e n t s  o f  v a r i a t i o n  which were r e l a t i v e l y  low in comparison  
t o  y i e l d  o r  i t s  m ajo r  components -  mean s t a l k  w e ig ht  and s t a l k  
p o p u l a t io n .
Mean s t a l k  d ia m e te r  t o o  showed r e l a t i v e l y  low c o e f f i c i e n t s  o f  
v a r i a t i o n ,  in f a c t ,  t h e  lowest o f  a l l  t h e  i n d i v i d u a l  components of  
y i e l d  when compared by crops as an average  o f  t h e  p a r e n t s .
Low v a r i a b i l i t y  In d ia m e te r  o f  s t a l k  and length o f  s t a l k  is  t o  
be expected In c l o n a l  p o p u la t i o n s .  Legendre e t  a I . ( 5 3 )  have r e p o r t e d  
c o e f f i c i e n t s  o f  v a r i a t i o n  in s t a l k  d iam e te r  o f  commerc ia l l y -grown
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CP 5 2 -68  p l a n t  cane as low as 3 . 5 $  from 1 0 - s t a l k  samples and 2 . 6 $  
from 2 0 - s t a l k  samples.  Length o f  s t a l k  was shown t o  vary  even less  
In t h e  same exp er im en t  w i t h  c o e f f i c i e n t s  o f  v a r i a t i o n  as low as 1 .8$  
r e p o r te d  f o r  1 0 - s t a l k  samples and 1 .3$  f o r  2 0 - s t a l k  samples.  They a l s o  
found r e l a t i v e l y  low c o e f f i c i e n t s  o f  v a r i a t i o n  In we ight  per  s t a l k  and 
concluded t h a t  small  samples could  be e f f e c t i v e l y  used t o  e s t i m a t e  
w eig ht  per  s t a l k .  In t u r n ,  y i e l d  o f  cane in la rg e  p l o t s  could be 
a c c u r a t e l y  e s t im a t e d ,  th e y  b e l i e v e d ,  by t a k i n g  c a r e f u l  stand counts  
o f  mi l i a b l e  s t a l k s  per  p l o t  and m u l t i p l y i n g  t im e s  t h e  average w e ig h t  
per s t a l k  as determined  from 2 0 - s t a l k  samples.  T h i s  method c o r r e l a t e d  
w el l  w i th  t h e  usua I method o f  d e te rm in in g  y i e l d  in la rg e  p l o t s  by 
d i r e c t  w e ig h in g .
Y i e l d  d e te rm in a t io n s ,  however,  a r e  l i k e l y  t o  be u n r e l i a b l e  no 
m a t t e r  how th e y  a re  o b ta in e d  when based on u n r e p l i c a t e d  s m a l l - p l o t  
d a t a .
T h is  is  im por ta n t  because I t  i n d i c a t e s  t h a t  ra to o n in g  a b i l i t y  
cannot be r e l i a b l y  determ ined in smal l  p l o t s  (such as those  o f  e a r l y  
l i n e  t r i a l s )  based on y i e l d ,  whether  determined  as a c t u a l  y i e l d ,  
e s t i m a t e d  y i e l d ,  o r  r a t e d  y i e l d  (as  r a t e d  a g a in s t  s tandard  check  
v a r i e t i e s ) .
However, s in c e  much o f  t h e  monetary r e t u r n  on sugarcane cropp ing  
is made th rough  t h e  growth o f  ra toon c rop s ,  perhaps more emphasis should  
be placed  on s p e c i f i c  s e l e c t i o n  f o r  h i g h e r  ra to o n in g  a b i l i t y  in e a r l i e r  
stages  of  our  sugarcane breed in g  programs where t h e  g r e a t e s t  amount 
o f  g e n e t i c  v a r i a b i l i t y  is  t o  be found.  I t  would remain o n ly  t o  f i n d
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an e f f e c t i v e  method f o r  making such s e l e c t i o n s  f e a s i b l e .
In Lou is ian a ,  t h e  c u r r e n t l y  used methods o f  c lo n a l  s e l e c t i o n  
In e a r l y  f i r s t  and second l i n e  t r i a l s  c o n c en t ra te  on s e l e c t i o n  o f  
clones  o f  good agronomic worth based on such c r i t e r i a  as v is u a l  
a p p r a is a l  o f  s t a l k  s i z e ,  degree o f  lodg ing,  general  appeal t o  t h e  
s e l e c t o r ,  e s t im a tes  or  d i r e c t  counts o f  s t a l k  p o p u la t io n  (stand  
counts )  and sucrose ana lyses  o f  1 0 - s t a l k  samples. In essence,  high 
y i e l d  o f  sugar and cane per acre  is t h e  eventual  goal but  u n f o r t u n a t e l y  
y i e l d  o f  cane, u n l i k e  sucrose c o n t e n t ,  cannot be d i r e c t l y  s e le c te d  
f o r  in smal l  c lo n a l  p l o t s  but must ins tead  be e va lu a ted  through  
t h e  b ehav io r  o f  i t s  I n d iv id u a l  components.
F i r s t - l i n e - t r i a l  c lo na l  p l o t s  a re  smal l ( s i n g l e  row, 3 m) and 
a re  grown t o  begin t h e  improvement of  s e l e c t i o n  e f f i c i e n c y  f o r  such 
t r a i t s  as sucrose c o n t e n t ,  and t o  ga in  a d d i t i o n a l  p la n t in g  m a t e r i a l  
f o r  t h e  second l i n e  t r i a l .  The f i r s t  l in e  t r i a l  is grown t o  f i r s t  
ratoon on ly  b e fo re  d e s t r u c t i o n .
The second l i n e  t r i a l  is very  s i m i l a r  t o  t h e  f i r s t  l i n e  t r i a l .
The two d i f f e r  main ly  in p l o t  s i z e  ( s e c o n d - I i n e - t r i a I  p l o t  s i z e  = 
s i n g l e  row, 6 m) and in t h e  number o f  c lones grown as some are  
e l i m i n a t e d  in f i r s t  l i n e  t r i a l  and not  advanced t o  second l i n e  t r i a l .  
Like t h e  f i r s t  l i n e  t r i a l ,  t h e  second l i n e  t r i a l  is o n ly  grown t o  
f i r s t  ra to on .
Since  n e i t h e r  e a r l y  l i n e  t r i a l  is grown past  f i r s t  ra to o n ,  th e  
obtalnment o f  data on second ratoon performance o f  t h e  clones  Is 
delayed u n t i l  t h e  r e p l i c a t e d  I n f i e l d  t e s t i n g  s ta g e .
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S e l e c t i o n  f o r  r a t o o n in g  a b i l i t y  in f i r s t  and second l i n e  t r i a l  
s t a g e s ,  where more g e n e t i c  v a r i a b i l i t y  is expected than  In advanced 
t e s t i n g ,  may thus  be rendered o n ly  p a r t l y  e f f e c t i v e  s in c e  second 
ra to o n  performance is  not  examined,  and s in c e  an I n d i r e c t  means is  
used f o r  s e l e c t i n g  good ra t o o n in g  a b i l i t y .
One approach toward  o p t i m i z i n g  t h e  s e l e c t i o n  o f  good ra to o n in g  
a b i l i t y  in f i r s t  and second l i n e  t r i a l s  might  be t o  measure ra to o n in g  
a b i l i t y  a t  t h i s  s tag e  based on t h e  p e rcentage  d e c l i n e  in s t a l k  w e ig h t  
f rom t h e  p l a n t  cane t o  t h e  f i r s t  ra toon  c ro p .  These measurements 
co u ld  be made by weighing t h e  samples cu t  f o r  sucrose  a n a l y s i s  but  
could  e n t a i l  e x t r a  t i m e  and lab o r  i f  a l a r g e r  sample s i z e  was c a l l e d  
f o r ,  as could  be t h e  case ,  s in c e  s t a l k  w e ig h t  is  s u b j e c t  t o  g r e a t e r  
v a r i a t i o n  in smal l  p l o t s  th a n  a r e ,  f o r  in s ta n c e ,  i t s  i n d i v i d u a l  
components -  d iam ete r  o f  s t a l k  and length  o f  s t a l k .
Perhaps a q u ic k e r  measure o f  r a to o n in g  a b i l i t y  might  be based 
on s t a l k  d ia m e te r  which could p o s s i b l y  be-used as a gauge o f  s t a l k  
w e ig h t .
S ince  s t a l k  d ia m ete r  shows low v a r i a b i l i t y  w i t h i n  a c lo n a l  
p l o t ,  measurements o f  s t a l k  d ia m e te r  based on smal l  samples o f  perhaps  
as few as 10 s t a l k s  could  be t a k e n  in p l a n t  cane and ra toon  crops o f  
e a r l y  l i n e  t r i a l s  and used t o  d e te rm in e  t h e  percentage  d e c l i n e  o f  s t a l k  
d ia m e t e r  f rom p l a n t  cane t o  t h e  ratoon c ro p s .  The s e l e c t i o n  t e c h n iq u e  
p r e s e n t l y  In use would not  have t o  be a l t e r e d  In any way t o  in c lu d e  
t h i s  s e l e c t i o n  c r i t e r i o n .  D iam eter  measurements could  be taken  
r a p i d l y  on samples t o  be b r i x e d ,  o r  a n a lyz ed  f o r  suc ro se ,  o r  on
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stand in g  cane through t h e  use o f  a v e r n i e r  c a l i p e r  reading t o  t h e  
ne a re s t  0 . 5  mm. Th is  method could c o n t r i b u t e  a d d i t i o n a l  in form at io n  
on t h e  r a to o n in g  a b i l i t y  o f  v a r i e t i e s  t o  t h e  standard  s e l e c t i o n  
in fo rm a t io n  normal ly  taken in e a r l y  l i n e  t r i a l s .
Ratooning a b i l i t y  of  t h e  s e le c t e d  clones could be determined more
a c c u r a t e l y  l a t e r  in r e p l i c a t e d  t e s t i n g  by basing t h e  measurement of  
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ratoon percent  performance o f  t h e  p la n t  cane on y i e l d  i t s e l f .
Perhaps mean s t a l k  length to o  could be used in e a r l y  l i n e  t r i a l s  
In t h e  same manner as mean s t a l k  d iamete r  in o r d e r  t o  ga in  an idea  
of ra toon percentage  d e c l i n e  s in ce  mean s t a l k  length a ls o  shows f a i r l y  
iow v a r i a b i l i t y  in c lo n a l  p l o t s .  However, t h i s  does not seem as 
e a s i l y  a p p l i c a b l e  as readings of  mean s t a l k  d ia m ete r .
Another p o s s ib le  method o f  s e l e c t i n g  f o r  b e t t e r  ra toon ing  a b i l i t y  
which re p rese n ts  a more r a d i c a l  d e p ar tu re  from t h e  present  methods of  
sugarcane s e l e c t i o n  could be t o  e l i m i n a t e  f i r s t  and second l i n e  I n f i e l d  
t r i a l s  as s e p ara te  t e s t s  and instead p l a n t  one u n r e p l i c a t e d  c lona l  
p l o t  t e s t  t o  serve  t h e  purpose o f  bo th .  P lo t  s i z e  In such a t e s t  
could be comparable t o  t h a t  o f  t h e  f i r s t  l i n e  t r i a l s  now In use (3  m) 
but increased s e l e c t i o n  pressure f o r  ra toon ing  a b i l i t y  could be a p p l ie d  
by growing t h e  t e s t  through second ra to o n .  Th is  is because ratoon  
d e c l i n e ,  as po in ted  out  e a r l i e r ,  o f t e n  becomes most s er io us  in second 
ratoon and such second-ratoon d e c l in e s  a re  not  s e le c t e d  a g a in s t  with  
t h e  present  methods o f  e a r l y - l i n e  s e l e c t i o n .
In changing t o  a s e l e c t i o n  system o f  t h e  ty p e  proposed i t  would 
be im p e r a t iv e  t h a t  i t  f i t  w e l l  i n t o  t h e  normal t im e  schedule o f  v a r i e t y
68
development.  Th is  would be p o s s ib le  i f  second l in e  t r i a l s  were 
bypassed and a l l  e a r l y  c lon a l  s e l e c t i o n  was instead  made in t h e  new 
e a r l y - l i n e  t r i a l  so proposed. With t h e  present  system o f  sugarcane  
s e l e c t i o n ,  c lones a r e  grown f o r  a combined t o t a l  o f  3 years  in f i r s t  
and second l i n e  t r i a l s .  T h is  t im e  l i m i t  could s t i l l  be met w i th  t h e  
suggested new system but  a d d i t i o n a l  in fo rm a t io n  on ra toon in g  a b i l i t y  
could be ga ined .
In s e l e c t i n g  f o r  ra toon ing  a b i l i t y  in t h i s  manner i t  would be 
im p o r tan t ,  as a lw ays,  t o  t a k e  in to  account c e r t a i n  a s s o c ia t i o n s  among 
y i e l d  and I t s  components. For example,  t h e  wel l -known c o r r e l a t i o n  o f  
d iam eter  o f  s t a l k  and number o f  s t a l k  has been shown t o  be n e g a t i v e ,  
h i g h l y  s i g n i f i c a n t ,  and low t o  moderate in s t re n g th  ( 4 4 ,  6 5 ) .  T h is  
means t h a t  c lones  o f  la rg e  d iameter  a re  l i k e l y  t o  have lower s t a l k  
p op u la t io n  than  clones o f  average d iam ete r .  S e le c t io n  f o r  ra toonin g  
a b i l i t y  could not t h e r e f o r e  be based on f i n d i n g  la rge  d iam eter  c lones  
which show minimal s t a l k  d iameter  decrease in t h e i r  ratoons because 
these  clones  w i l l  l i k e l y  show worse than  average s t a l k  pop u la t io n  and 
t h e r e f o r e  i n f e r i o r  y i e l d  in a l l  crops .
High y i e l d i n g  a b i l i t y  is  always t h e  main o b j e c t i v e  in sugarcane  
breeding and r i g h t l y  so, but  most v a r i e t i e s  o f  commercial c a l i b e r ,  both 
past  and p re s e n t ,  exp er ie nce  appro x im a te ly  equal and se r io u s  ratoon  
d e c l i n e s  in y i e l d  which a re  c h a r a c t e r i z e d  by a general  loss of  v ig o r  
which a f f e c t s  a l l  o f  t h e  in d i v id u a l  components o f  y i e l d .  In sum, i t  
can be s t a t e d  t h a t  sugarcane s e l e c t i o n  must cont in ue  t o  r e l y  on 
o b t a i n in g  a good balance  of  d e s i r a b l e  c h a r a c t e r i s t i c s .  Good ra toonin g
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a b i l i t y  is  re co g n iz ed  as one o f  t h e s e  c h a r a c t e r i s t i c s  but  could
perhaps be more e f f e c t i v e l y  screened and s e l e c t e d  f o r  e s p e c i a l l y  in
e a r l y  s tages  o f  v a r i e t y  development.
From t h e  a n a l y s i s  o f  v a r i a n c e ,  i t  remains o n l y  t o  discuss  
d i f f e r e n c e s  due t o  v a r i e t i e s .  As p r e v i o u s l y  shown by t h e  data  o f  
T a b le  3 ,  s i g n i f i c a n t  d i f f e r e n c e s  between t h e  pa ren ts  were shown t o  
e x i s t  o n ly  f o r  mean w e ig h t  per  s t a l k ,  mean length per  s t a l k ,  and mean 
d ia m e te r  o f  s t a l k .  No s i g n i f i c a n t  d i f f e r e n c e s  in s t a l k  p o p u la t io n  or  
es t im a te d  y i e l d  were shown t o  e x i s t  between t h e  p a r e n t s .
Most I m p o r t a n t l y ,  however,  i t  is o f  g r e a t e s t  concern t o  r e a l i z e  
t h a t  as f a r  as d i f f e r e n c e s  between t h e  pa ren ts  in any one s p e c i f i c  
crop a r e  concerned i t  is  s u f f i c i e n t  t o  know o n ly  i f  d i f f e r e n c e s  
e x i s t e d  as a combinat ion o f  a l l  crops f o r  any v a r i a b l e  s tu d ie d  because
t h e  n a t u r e  and magnitude o f  t h e  d i f f e r e n c e s  can be observed from t h e
means o f  T a b le  2,  and a b s o lu t e  d i f f e r e n c e s  in y i e l d  o r  i t s  s e p a r a t e
components between t h e  two pa ren ts  w i t h i n ' a n y  one crop a r e  not
im p o r tan t  in assess in g  t h e i r  s e p a r a te  ra to o n in g  a b i l i t i e s .  T h is  is  
because ra to o n in g  a b i l i t y  Is  measured o v e r  crops and not  w i t h i n  crops.  
The f a c t  t h a t  t h e  i n t e r a c t i o n  o f  crop x v a r i e t y  was c o n s i s t e n t l y  
n o n s i g n i f i c a n t  a l s o  lends substance  t o  t h i s  rea s o n in g .
I t  Is  Im p o r tan t  t o  remember t h a t  ra to o n in g  a b i l i t y  is  r e l a t e d  t o  
many f a c t o r s  o f  g row th ,  d is e a s e  r e s i s t a n c e ,  and i n t e r a c t i o n s  in v o l v i n g  
p l a n t  ph y s io lo g y  and morphology w i t h  numerous and d i v e r s e  p l a n t  
en v ironm ents .  By t h e  p u r e s t  d e f i n i t i o n ,  ra to o n in g  a b i l i t y  r e f e r s  not
t o  high y i e l d s  In t h e  ra toon  crops but  t o  t h e  a b i l i t y  o f  a c lo n e  t o
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show a minimal  d e c l i n e  in y i e l d  o f  t h e  ra to on c rops ,  e s p e c i a l l y  
in second r a to o n ,  when compared w i t h  t h e  y i e l d  o f  t h e  p l a n t  cane  
cro p ,  i r r e s p e c t i v e  o f  whether  t h i s  i n i t i a l  p l a n t  cane y i e l d  was low 
o r  h igh .
In T a b le  6 d a ta  a r e  presented  on t h e  mean ratoon percentage  
performance o f  p f a n t  cane f o r  e s t im a te d  y i e l d  o f  cane and i t s  
s e p a r a t e  components f o r  t h e  p a r e n t s .  The data  a r e  su bd iv id ed  i n t o  
t h e  f i r s t  and second ra to o n  percentage  performance o f  t h e  p l a n t  cane 
crop and r e p r e s e n t  t h e  average  o f  5 r e p l i c a t i o n s  o f  each p a r e n t .
At  f i r s t  g la n c e ,  t h e  most o u ts ta n d in g  f e a t u r e  o f  t h e  data  o f  
T a b l e  6 is  t h e  remarkably  concordant  b e h a v io r  o f  t h e  paren ts  in 
regard  t o  t h e i r  ra to o n in g  a b i l i t i e s  in both f i r s t  and second ra to o n s .
Less s u p e r f i c i a l l y ,  t h e  data o f  T ab ie  6 a l s o  show good agreement  
w i t h  t h e  f i n d i n g  t h a t  ra too n  y i e l d  d e c l i n e  is e q u a l l y  c o n t r i b u t e d  t o  
by d e c l i n i n g  s t a l k  p o p u la t io n  and s t a l k  w e ig h t .  As e xp ected ,  those  
t r a i t s  o f  l e a s t  v a r i a b i l i t y  and s im p le s t  i-nheri t a n c e ,  d iam ete r  o f  
s t a l k ,  and length o f  s t a l k ,  showed t h e  h ig h e s t  second ra toon  
r e p e a t a b i l i t y  o f  t h e  components o f  y i e l d  f o r  both p a r e n t s .
Of n a t u r a l  re le v a n c e  in d e te rm in in g  I f  t h e  paren ts  d i f f e r e d  in 
r a to o n in g  a b i l i t y  is  a s t a t i s t i c a l  t e s t  o f  s i g n i f i c a n c e  f o r  d i f f e r e n c e s  
between them in  t h e i r  ra toon  percentage  performance o f  y i e l d  and i t s  
components.
The F t e s t  was used f o r  t h i s  purpose and in a l l  ins tances  f a i l e d  
t o  show s i g n i f i c a n t  d i f f e r e n c e s  between t h e  ra to o n in g  a b i l i t y  o f  t h e  
p are n ts  w i t h i n  e i t h e r  f i r s t  ra to on percentage  performance o f  t h e  p l a n t
Table  6.  Mean ratoon percentage performance o f  p la n t  cane f o r  es t imated y i e l d  o f  cane and i t s  
components.
Means f o r  f i r s t  ratoon percent  of p la n t  cane
V a r ia b le s
V a r i e t y
% est imated  
y i e l d % populat ion % weight % length % d iameter
L 65-69 84 .86 94 .66 90 .06 101.95 95 .96
CP 65-357 83.44 89 .2 6 93 .10 107.83 97 .35
Means f o r  second ratoon percent  of p l a n t  cane
L 65-69 37.49 63 .79 58 .8 8 74 .18 90 .36
CP 65-357 41 .39 64.76 63 .24 79 .59 89.09
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cane o r  second ra toon  percentage performance o f  t h e  p l a n t  cane.  Th is  
was t r u e  f o r  es t im a ted  y i e l d  and each of i t s  in d i v i d u a l  components.
Not o n ly  were th e  analyses o f  v a r ia n c e  f o r  d i f f e r e n c e s  In 
ra toon in g  a b i l i t y  based on th e  a c t u a l  p e r c e n t a g e s - o f - t h e - p I  a n t  cane 
computat ions themselves but  a ls o  on numbers produced through th e  
a r c s i n e  t r a n s f o r m a t i o n  of th ese  p ercentages ,  a l s o  known as an angular  
t r a n s f o r m a t i o n .
By t h i s  method, as descr ibed  by Snedecor and Cochran C75) ,  a 
measurement of  p ro p o r t io n  is  t r ansformed t o  a corresponding angle  
taken  as t h e  s in e  o f  t h e  square ro o t  of  t h e  percentage .  The e f f e c t  
of  t h e  a n g u la r  t r a n s f o r m a t i o n  is  t o  spread out  t h e  va lues  of  small  
p ro p o r t io n s  in o rd e r  t o  in crease  t h e i r  v a r ia n c e .
Again,  no s i g n i f i c a n t  d i f f e r e n c e s  in r a to o n in g  a b i l i t i e s  of  
t h e  checks were shown by t h e  F t e s t  when performed on the  a n g u la r l y  
t rans form ed  d a ta .
From t h e  a n a l y s i s  of t h e  data i t  cou id on ly  be concluded t h a t  in 
t h i s  s tu d y ,  t h e r e  were no s i g n i f i c a n t  d i f f e r e n c e s  in t h e  ra tooning  
a b i l i t i e s  of  t h e  p a r e n ta l  checks,  L 6 5 - 6 9 ,  and CP 65 -357 .
T h is  may seem s u r p r i s i n g  a t  f i r s t ,  e s p e c i a l l y  in l i g h t  o f  e a r l i e r -  
r e fe ren ce d  r e p o r t s  i n t im a t i n g  t h e  s u p e r i o r i t y  in ra toon ing  a b i l i t y  of  
CP 65 -357  over t h a t  of  L 6 5 - 6 9 ,  but  upon c a r e f u l  c o n s id e r a t io n  of th e  
techn iq u es  used In t h e  s e l e c t i o n  of  sugarcane v a r i e t i e s  t h i s  f i n d i n g  
becomes less s u r p r is in g  and perhaps Is t o  be expected in s tea d .
From t h e  onset  of  s e l e c t i o n ,  c lones  which show poor ra toonin g  
a b i l i t y  ( those  t h a t  y i e l d  poorly  In ra toon crops of  e a r l y  l i n e  t r i a l s )
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a r e  q u i c k l y  d is c a r d e d .  In r e p l i c a t e d  i n f i e l d  t r i a l s  a l s o ,  c lones  not  
showing w e l l  In t h e i r  ra toons  a re  q u i c k l y  d is c a r d e d .  Thus,  by t h e  
r e p l i c a t e d  o u t f i e l d - y i e l d - t r i a l  s tag e  o f  s e l e c t i o n ,  i t  Is  reasonably  
s a f e  t o  assume t h a t  th o se  v a r i e t i e s  rem ain ing  f o r  t e s t i n g  a re  r e l a t i v e l y  
c l o s e  In t h e i r  r a t o o n in g  a b i l i t y .  T h is  assumption becomes even more 
reaso n ab le  when i t  is  cons idered  t h a t  s e l e c t i o n  in sugarcane is  p i v o t a l l y  
o r i e n t e d  toward high y i e l d  and sucrose c o n ten t  and not  toward ra too n in g  
a b i I i t y  per  se.
As f a r  as t h e  r e p u t a t i o n  o f  L 6 5 -6 9  f o r  being a poor ra to o n in g  
v a r i e t y  is  concerned,  i t  may have been more t h e  r e s u l t  o f  I t s  poor  
h a r v e s t a b i  I I t y ,  an d .h ig h  s u s c e p t i b i l i t y  and low t o l e r a n c e  t o  RSD -  
two known s e r io u s  d isadvan tag es  -  and less t h e  r e s u l t  of  I n h e r e n t l y  
poor ra t o o n in g  a b i l i t y .  A d m i t t e d ly ,  L 6 5 -6 9  under poor management,  
high p re v a la n c e  a n d / o r  poor c o n t r o l  o f  RSD, and adverse  mechanical  
h a r v e s t i n g  c o n d i t io n s  could  a b s o l u t e l y  appear  t o  be a poor r a t o o n e r .
I f  t r a n s g r e s s i v e  s e g r e g a t io n  or  a reaso n ab le  amount o f  v a r i a b i l i t y  
in ra t o o n in g  a b i l i t y  occurs in t h e  progeny o f  i n t e r s p e c i f i c  crosses  
of  t h e  ty p e  s t u d ie d ;  then  e a r l y - s t a g e  s e l e c t i o n  f o r  r a t o o n in g  a b i l i t y  
w i t h i n  such progenies  could perhaps be o p t im iz e d  by employing more 
d i r e c t  methods,  such as th o se  suggested,  f o r  sc reen in g  and s e l e c t i n g  
f o r  Improved ra to o n in g  a b i l i t y .  More d i r e c t  and i n te n s e  s e l e c t i o n  
f o r  Improved r e s i s t a n c e  o r  t o l e r a n c e  t o  RSD could a l s o  be v a l u a b l e  
In Improving t h e  ra to on  p o t e n t i a l  o f  sugarcane s e l e c t i o n s .
I f  v a r i a b i l i t y  In t h e  exp ress ion  o f  ra to o n in g  a b i l i t y  proves t o  
be l i m i t e d  In v a r i e t i e s  now used as parents  in commercial  c ro ss in g
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th en  o t h e r  sources o f  germplasm w i l l  have t o  be e x p lo re d  in 
search o f  high ra to o n in g  power.
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Ratooning Behav ior  Of The Progeny 
Mean b e h a v io r  f o r  a l l  param eters :  '
Of t h e  210 e xp er im en ta l  c lo nes  o r i g i n a l l y  p lan te d  in th e  
e x p e r im e n t ,  18 f a i l e d  t o  g e rm in a te  or  had less than 10 s t a l k s  per  
p l o t  in t h e  p l a n t  crop and were dropped,  th u s  leav in g  192 c lones  
f rom which t o  o b t a i n  d a t a .  A l l  192 c lo nes  were measured fn t h e  
p l a n t  cane and f i r s t  ra toon c rop s ,  but  by t h e  second ra to o n  c rop ,  
some clones  were so reduced in s t a l k  p o p u la t io n  t h a t  adequate  sample 
s i z e s  were u n o b ta in a b le  f o r  y i e l d  and some of  t h e  o t h e r  components.  
Based on t h e  v a r i a b i l i t y  o f  t h e  components in vo lv e d ,  and t h e  a v a i l a b l e  
sample s i z e s ,  d e c is io n s  were made t o  e l i m i n a t e  some second ratoon  
measurements from t h e  s t a t i s t i c a l  t r e a t m e n t  o f  t h e  data  In o r d e r  t o  
av o id  b ia s  o f  t h e  e xp er im en t .  For t h i s  reason,  e s t im a te d  y i e l d ,  
s t a l k  we ight  and s t a l k  length  o f  t h e  progeny were measured in 183 
c lo nes  in second r a t o o n ,  and s t a l k  d ia m ete r  was measured In 185 c lo n e s .  
Only s t a l k  p o p u la t io n  was recorded in second ra toon f o r  a l l  192 o f  
t h e  clones  measured In t h e  p l a n t  cane and f i r s t  ra toon c ro ps .
T a b le  7 shows t h e  means f o r  e s t im a te d  y i e l d  and i t s  components 
f o r  t h e  progeny by s e p a r a t e  c ro p s .  A broad look a t  t h e  data re v e a ls  
t h a t  t h e  b eh av io r  o f  t h e  progeny across  crops was In many ways s i m i l a r  
t o  t h e  b eh a v io r  o f  t h e  p a re n t s .  Th is  was e s p e c i a l l y  t r u e  o f  t h e  second 
ra toon  b eh a v io r  o f  t h e  progeny wherein y i e l d  was g r e a t l y  reduced as a 
r e s u l t  o f  d e c l in e s  in a l l  o f  i t s  s e p a r a t e  components.
U n l i k e  t h e  p a r e n t s ,  however,  t h e  progeny,  as an averag e  o f  a l l
Table  7, Progeny means f o r  est im ated  y i e l d  and 
and second ratoon crops.
i t s  components in p la n t  cane, f  i r s t  ratoon
t s t  imated Stal  k S t a l k S t a l k S t a l k
y i e l d popu1 a t io n weight length di ameter
Crop ( k g / p l o t ) ( s t a l k s / p l o t ) ( k g / s t a I k ) ( m / s t a 1k) (mm/staIk)
P la n t
cane ,49 .2 4 54 .07 0 .9 2 2 .0 3 22.50
F i r s t
ratoon 50 .06 59 .74 0 .8 5 2 .27 21 .57
Second
ratoon 22 .52 35.14 0.61 1 .66 20.06
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c lo n e s ,  showed no f i r s t  ra toon decrease in e s t im a te d  y i e l d .  As 
p r e v i o u s ly  shown (see  T a b le  4 ) ,  t h e  p a ren ts  showed s i g n i f i c a n t l y  
decreased y i e l d  between t h e  p l a n t  cane and f i r s t  ra to on  c ro p s .  Like  
t h e  p a r e n t s ,  though,  e s t im a te d  y i e l d  o f  t h e  progeny was g r e a t l y  reduced  
in second ra to o n .
S t a l k  p o p u la t io n  was shown e a r l i e r  t o  have decreased f o r  t h e  
p a r e n ts  In both ra toon  crops but  was s i g n i f i c a n t l y  decreased on ly  
in second r a t o o n .  For t h e  progeny.  T a b le  7 shows a smal l  averag e  
In c reas e  in f i r s t  ra toon  s t a l k  p o p u la t io n  and a la rg e  decrease in 
second ra toon  s t a l k  p o p u la t i o n .
T h e re  were decreases in mean s t a l k  w e ig h t  o f  t h e  progeny in 
each success ive  ra to on c ro p .  The data  show t h a t  t h i s  decrease was 
g r e a t e s t  f o r  t h e  second ra toon  c rop .
S i m i l a r  t o  I t s  r e a c t i o n  in t h e  p a r e n t s ,  mean s t a l k  length  o f  
t h e  progeny showed an in c re a s e  in f i r s t  ra toon  and a pronounced 
second ratoon  decrease .
Mean s t a l k  d ia m e te r  o f  t h e  progeny a l s o  f o l lo w e d  t r u e  t o  t h e  
b e h a v io r  o f  t h e  pa ren ts  by showing s tead y  decreases across  t h e  ratoon  
crops.
In summary, t h e  data  o f  T a b le  7 show t h a t  t h e  progeny behaved 
q u i t e  l i k e  t h e  p a re n ts  w i t h  t h e  e x c e p t io n  t h a t  e s t im a te d  y i e l d ,  and 
one o f  i t s  m a jo r  components, s t a l k  p o p u l a t i o n ,  showed no f i r s t  ra toon  
decreases  as an average  o f  a l l  c l o n e s .  The data  show t h a t  ratoon  
d e c l i n e  o f  t h e  progeny was f a r  more s e r io u s  in second ra toon than  
in f i r s t  r a to o n .
Progeny behav ior  o f  es t im ated  y i e l d :
The f requency d i s t r i b u t i o n s  o f  e s t im ated  y i e l d  o f  t h e  progeny 
in t h e  p l a n t  cane and ratoon crops a re  shown In T ab le  8.  The p l a n t  
cane data of  t h e  t a b l e  show a cont inuous,  normal d i s t r i b u t i o n  o f  
est im ated  y i e l d  among t h e  clones  in t h i s  crop across 9 y i e l d  c la s s e s .  
The c la s s  marks o f  t h e  t a b l e  a r e  t h e  midpoints  In t h e  range of  each 
10-kg c la s s .  A t o t a l  o f  9 c lo ne s ,  4 . 6 $  o f  t h e  progeny,  a r e  shown In 
c la sses  85 and 95 k g / p l o t  in t h e  p l a n t  crop f requency d i s t r i b u t i o n .  
These were t h e  o n ly  clones  which showed e s t im ated  y i e l d s  as high as 
those of  L 65 -69  in t h e  p la n t  crop.  There was a combined t o t a l  o f  
19 c lo n es ,  or  appro x im a te ly  9 . 8 $  o f  t h e  progeny,  in t h e  75 k g / p l o t  and 
hig h er  y i e l d  c la sse s  which were t h e r e f o r e  as high as CP 6 5 -3 5 7 ,  the  
l o w e r - y i e l d i n g  p ar e n t .  Whether these  clones w i th  y i e l d s  as high as 
those  o f  t h e  p a r e n t s ' ,  were i n h e r e n t l y  equal t o  them in y i e l d  o f  t h e  
p l a n t  cane crop cannot,  however,  be determined from t h e  data due t o  
t h e  low h e r i t a b i l i t y  o f  y i e l d  and t h e  u n r e p l ic a t e d  design and small  
p l o t  s i z e  o f  t h e  exper im ent .
The remaining  173 c lo n e s ,  o r  9 0 . 1 $  of t h e  progeny,  beneath t h e  
mean y i e l d  o f  CP 65 -357  in t h e  p l a n t  crop (c la sse s  65 k g / p l o t  and 
b e lo w ) ,  p o in t  ou t  t h e  g e n e t i c a l l y  complex,  q u a n t i t a t i v e  In h e r i t a n c e  
of  y i e l d  in sugarcane hybrids  and t h e  high f requency  of  d i s t i n c t l y  
I n f e r i o r  c lones  from crosses between high y i e l d i n g  p a re n ts .  I t  Is f o r  
t h i s  reason t h a t  s e l e c t i o n  f o r  new v a r i e t i e s  is begun In segregat in g  
Fj s e e d l in g  p o p u la t io ns  numbering In t h e  ten s  o f  thousands.
T able  8 .  Frequency d i s t r i b u t i o n s  o f  es t imated y i e l d  o f  t h e  progeny in p la n t  cane,  f i r s t  
ra toon and second ratoon crops.
No. and re I a t i  ve frequency,> of  clones in f o l lo w in g  y i e l d  classes ( k q / p l o t )
5 15 25 35 45 55 65 75. 85 95 105 115
P la n t  cane
No. c lones 4 20 38 39 46 26 10 7 2
Rel f r e q  (?) 2.1 10.4 19.8 2 0 .3 24 .0 13.5 5 .2 3 . 6 1 .0
F i r s t  ratoon
No. c lones 2 7 16 28 49 38 31 12 5 3 1
Rel f r e q  (?) 1 .0 3 .6 8 .3 14.6 25 .5 19.8 16.1 6 . 3 2 .6 1.6  0 .5
Second ratoon
No. c lones 23 59 59 28 13 1
Rel f r e q  (?) 12.6 32 .2 32.2 15.3 7.1 0 . 5
Mean est im ated  y i e l d  o f  parents in:  'P la n t  cane F i r s t  ratoon Second ratoon
I  65 -69 80 .7








The d i s t r i b u t i o n  of  es t im ated  y i e l d  of  t h e  progeny in t h e  f i r s t  
ratoon c ro p ,  as seen In t h e  t a b l e ,  looks much l i k e  t h a t  o f  t h e  p la n t  
crop in t h a t  i t  is cont inuous and appears t o  have t h e  normal shape.  
There were 52 c lo n es ,  2 7 ,1 $  of  t h e  progeny,  (c la s s e s  65 k g / p l o t  and 
above) which showed es t im ated  y i e l d s  as high or  h ig her than those of  
CP 65 -357  In t h e  f i r s t  ratoon crop .  Most of  t h e  progeny,  140 clones ,  
or 72 .8?  of  t h e  group,  f e l l  beneath t h e  performance o f  CP 65 -357  in 
est im ated  y i e l d  o f  th e  f i r s t  ra toon c rop .  T h is  inc ludes t h e  clones  
of c la sses  55 k g / p l o t  and below of  t h e  f i r s t  ratoon frequency  
d i s t r i b u t i o n .
The s i m i l a r i t y  o f  t h e  f i r s t  ratoon d i s t r i b u t i o n  t o  t h e  p la n t  
crop d i s t r i b u t i o n  and t h e  tendency f o r  t h e r e  t o  be a h ig her  frequency  
o f  high y i e l d i n g  clones in t h e  f i r s t  ratoon over t h a t  of t h e  p la n t  
crop as in d ic a te d  by increased f r eq u e n c ies  o f  c lones in 4 out of  
t h e  6 h ig hest  c lasse s  (c las ses  65 k g / p l o t  and above) suggests t h a t  
few clones  d e c l in e d  In e s t im ated  y i e l d  from t h e  p l a n t  crop t o  th e  
f i r s t  ra too n .  Th is  was e v id e n t  in th e  progeny means (T ab le  7 ) .  The 
only  sure ev idence  of  d e c l in e  w i t h i n  th e  frequency t a b l e  l i e s  In th e  
5 and 15 k g / p l o t  y i e l d  c lass e s  where increased f i r s t  ratoon  
f r eq u en c ies  over those  o f  t h e  p l a n t  crop show t h a t  some clones  did  
decrease in es t im ated  y i e l d  in t h e  f i r s t  ra to o n .
In t h e  second ratoon c rop ,  no clones  y ie ld e d  h ig her than 60 
k g / p l o t .  A l l  c lones  in c lasses  35 k g / p l o t  and above, o r  42 c lo nes ,  
22 .9 ?  of t h e  progeny,  were, however, as high as or  h igher  than th e  
3 0 .0  k g / p l o t  average y i e l d  of  t h e  parents  in second r a to o n ,  and i t
Is  i n t e r e s t i n g  t h a t  so many o f  t h e  e xp er im en ta l  c lo n e s  were on par  
w ith  t h e  pa ren ts  w i th  re s p e c t  t o  second ra toon y i e l d s .  The mean y i e l d  
o f  t h e  progeny,  2 2 .5 2  k g / p l o t  (T a b le  7 ) ,  was s t i l l  below t h e  mean of  
t h e  pa re n ts  as i t  was in t h e  p l a n t  cane and f i r s t  ra toon c ro ps .
Although a few o f  t h e  c lo n es  In c l a s s  25 k g / p l o t  may have equal led t h e  
second ra to on y i e l d  o f  CP 6 5 - 3 5 7 ,  most probably  d id  n o t ,  and co unt in g  
t h i s  c l a s s  and t h e  two below,  141 c l o n e s ,  o r  about  7 7 . 0% o f  t h e  
progeny, showed less th an  t h e  pa ren ts  in y i e l d .
The absence o f  c lones  y i e l d i n g  over 60 k g / p l o t  ( c l a s s e s  65 k g / p l o t  
and above)  in t h e  second ra to on frequency  d i s t r i b u t i o n  as opposed t o  
45 and 55 clones  in those  c la s s e s  in t h e  p l a n t  cane and f i r s t  ratoon  
crops shows a severe  amount o f  second ra to on y i e l d  d e c l i n e  t o  have 
o ccurred  in t h e  progeny. S i m i l a r  t o  t h e  p a r e n t s ,  no clones  w i th  
r e l a t i v e l y  high y i e l d  in t h e  p l a n t  cane and f i r s t  ra toon crops  
r e t a i n e d  th o se  high y i e l d s  In  t h e  second ra toon c rop .
I t  can be shown by s u b t r a c t i o n  o f  t h e  p a r e n t s ’ second ra toon  
y i e l d s  from t h e i r  p l a n t  crop y i e l d s  t h a t  L 6 5 -6 9  d e c l in e d  5 0 . 5  k g / p l o t  
In second ra toon o ver  i t s  y i e l d  in t h e  p l a n t  c r o p ,  and CP 65 -3 57  
d e c l i n e d  44.1 k g / p l o t .  These a r e  percentage  d e c l i n e s  In second 
ra to o n  o f  6 2 .6 ?  and 59 .7?  o f  t h e  p l a n t  crop y i e l d s  o f  L 6 5 -6 9  and 
CP 6 5 - 3 5 7 ,  r e s p e c t i v e l y .  These r e s u l t s  I n d i c a t e  t h a t  t h e  parents  
behaved s i m i l a r l y  in percentage  d e c l i n e  and t h a t  t h i s  d e c l i n e  was 
s e v e r e ,  a pp ro x im at in g  60?.  I t  was of  I n t e r e s t  t o  see how th es e  
second ra toon y i e l d  d e c l i n e s  compared w i t h  those  o f  t h e  e xp er im en ta l  
c lo nes  o f  t h e  progeny which had r e l a t i v e l y  high p l a n t  crop y i e l d s .
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The 19 clones which were equal t o  o r  g r e a t e r  than  CP 65 -357  in 
y i e l d  o f  t h e  p l a n t  cane were taken  as a sample group,  and i t  was found 
t h a t  t h e i r  average d e c l in e  from p la n t  cane t o  second ratoon was 4 9 .4  
k g / p l o t  ( range = 31 .2  -  7 6 .8  k g / p l o t ) .  Th is  mean d e c l i n e  o f  t h e  group 
approx imates t h e  amount shown by t h e  p a re n ts .  Th is  amount o f  d e c l in e  
in t h e  clones a ls o  approximates t h e  p a r e n t s ’ r e a c t i o n  when expressed  
as t h e  mean percent  d e c l in e  from t h e  p la n t  crop,  6 1 . 3 $ .  However, the  
range in percentage d e c l i n e  o f  th es e  19 clones was la rge  -  4 1 .9  t o  
83.9%.
There were 2 clones in t h e  group which showed second ratoon  
percentage d e c l in e s  about t h e  same as those  o f  t h e  p a re n ts ,  o r  in th e  
range o f  55 t o  65$.  Another 9 c lo n es ,  o r  roughly  h a l f  t h e  sample 
group,  may have a c t u a l l y  shown somewhat less second ratoon y i e l d  
d e c l i n e  than  t h e  parents ;  these  clones showed less than 55$ loss of  
t h e i r  p la n t  cane y i e l d s  In second ra to o n ,  and 2 o f  th es e  clones  showed 
less than  50$ d e c l i n e .  The data  a re  n o t ,  .however, s u f f i c i e n t l y  
r e l i a b l e  t o  j u s t i f y  t h e  conclus ion t h a t  th ese  9 clones were s u p e r io r  
t o  t h e  parents  In ra toonin g  a b i l i t y .  I t  Is  probably s a f e r  t o  conclude  
t h a t  some clones appeared t o  be equal t o  t h e  parents  in ra toonin g  
a b i l i t y .  I t  should be s t re s s e d ,  however, t h a t  a l l  19 clones  o f  th e  
group showed marked d e c l in e s  In y i e l d  of  t h e  second ratoon crop ,  
d e c l in e s  which exceeded 40$ of  t h e  p l a n t  cane y i e l d s  in a l l  cases.
The remaining 8 o f  t h e  19 h i g h e s t - y i e l d i n g  clones In t h e  p l a n t  
crop showed percent  y i e l d  d e c l in e s  o f  over  65$ in t h e  second ratoon  
and may have t h e r e f o r e  shown poorer  ra toon in g  a b i l i t i e s  than  t h e
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parents  a l though  t h e  n a tu re  of  t h e  data  ag ain  did not  p e rm i t  an exact  
i n t e r p r e t a t i o n .
Perhaps a bas ic  o v e r a l l  conclusion  is t h a t  few i f  any o f  t h e  
clones  w i th  high i n i t i a l  y i e l d  in t h e  p la n t  crop showed much g r e a t e r  
ra toon in g  abi I i t y  than  t h e  paren ts  a l though some were probably about  
e q u a l .  In view o f  t h e  f a c t  t h a t  t h e  parents  a re  t h e  r e s u l t  of  
i n t e n s i v e ,  r i g i d  s e l e c t i o n  f o r  high y i e l d  in both p l a n t  and ratoon  
crops,  i t  may be s u r p r i s i n g  t h a t  such a la rge  number o f  t h e  r e l a t i v e l y  
small  progeny included in t h i s  exper iment appeared t o  be equal t o  th e  
parents in ra toon in g  a b i l i t y .
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Progeny b ehav io r  o f  s t a l k  popu la t io n :
S t a l k  pop u la t io n  is a major  component o f  y i e l d  in sugarcane ( 6 4 ) ,  
is  t y p i c a l l y  high in our best  commercial v a r i e t i e s ,  and is an important  
s e l e c t i o n  o b j e c t i v e  in v a r i e t y  development. Since ratoon d e c l in e  in 
s t a l k  p o p u la t io n  was found t o  be an important  cause of  reduced
ra toon ing  a b i l i t y  of  t h e  parents  in t h i s  study (Tab les  3 and 4 ) ,  a
thorough examinat ion o f  t h e  behav ior  o f  s t a l k  p o p u la t io n  w i t h i n  t h e  
progeny is  in o rd e r .
The p l a n t  crop d i s t r i b u t i o n  of s t a l k  p o p u la t io n  in Tab le  9 denotes  
q u a n t i t a t i v e  gene a c t io n  in t h e  i n h e r i t a n c e  o f  t h i s  t r a i t  by v i r t u e  
of  t h e  normal shape of  t h e  d i s t r i b u t i o n  about t h e  p la n t  crop mean of  
54 .07  s t a l k s / p l o t  ( T a b le  7 ) ,  and by t h e  cont inuous spread of  t h e  
progeny w i t h i n  a range s t a r t i n g  in t h e  15 s t a l k s / p l o t  c la ss  and ending 
in t h e  95 s t a l k s / p l o t  c l a s s .  Th is  is t h e  typ e  of  behav io r  normal ly  
expected w i th  p o l y g e n i c a I l y  i n h e r i t e d  t r a i t s  of d i p l o i d  p l a n t  species  
and is n o ta b le  in l i g h t  of  t h e  extreme chromosomal complex i ty  of  
pro g en ie s ,  such as t h i s  one,  d er ived  from i n t e r s p e c i f i c  hybr id  parents  
which a r e  themselves descended from crosses among 2 or more d i s t i n c t l y
d i f f e r e n t  p o l y p lo id  species  of Saccharum.
The high end o f  t h e  p l a n t  crop d i s t r i b u t i o n  shows t h a t  t h e r e  
were 62 c lo n e s ,  32 .3 $  of t h e  progeny,  in t h e  same o r  h ig h er  c la s s  as 
t h e  parents  ( c la s s  65 or  h ig h e r )  in regard  t o  s t a l k  p o p u la t io n .  Th is  
number In c lu des  9 c lon e s ,  4 .7 $  of  t h e  progeny, which had s t a l k  numbers 
of 81 t o  90 s t a l k s / p l o t  ( c la s s  85)  and 3 c lo n e s ,  1 .6$  o f  t h e  progeny,  
which had s t a l k  numbers of  91 t o  100 s t a l k s / p l o t  ( c l a s s  9 5 ) .  These
Tab le  9 .  Frequency d i s t r i b u t i o n s  o f  s t a l k  popula t ion  o f  t h e  progeny in p l a n t  cane,  f i r s t  
ra toon and second ratoon crops.
No. and r e l a t i v e  frequency of clones; t n fo l lo w in g  s t a l k  popu la t io n  cl asses ( s t a  I k s / p l o t )
5 15 25 35 45 55 65 75 85 95 105 115 125
P la n t  cane
No. clones 2 10 27 44 47 34 16 9 3
Rel f r e q  (%) 1 .0 5 . 2 14.1 22 .9 24 .5 17.7 8 . 3 4 . 7 1.6
F i r s t  ratoon
No. c lones 1 3 7 16 40 35 40 22 13 7 2 5 1
Rel f r e q  {%) 0 . 5  1.6 3 .6 8 . 3 2 0 .8 18.2 2 0 .8 11 .5 6 . 8 3 .6 1.0 2 . 6 0 .5
Second ratoon
No. c lones 7 37 43 34 33 21 10 5 1 1
Rel f r e q  (%) 3 .6  19.3 2 2 .4 17.7 17.2 10.9 5 .2 2 . 6 0 . 5 0 . 5
S t a l k  popu la t ion  o f  parents in: P l a n t  cane F i r s t  ratoon Second ratoon
L 65-69 63 59 40




a r e  s t a l k  numbers c o n s i d e r a b l y  g r e a t e r  than  t h e  mean s t a l k  numbers of  
e i t h e r  p a r e n t  in t h e  p l a n t  c r o p ,  and In f a c t  a re  above t h e  upper  
l i m i t s  o f  t h e  5 - p l o t  range In s t a l k  numbers o f  e i t h e r  p a ren t  CL 65-69  
range = 5 6 - 7 2  s t a l k s / p l o t ;  CP 6 5 -357  range = 5 4 - 8 0  s t a l k s / p l o t ) .  
These 12 h ig h e s t  c lo n es  In c la s s e s  85 and 95 s t a l k s / p l o t  a r e  suggest iv e  
o f  t r a n s g r e s s  Ive  s e g r e g a t i o n  f o r  s t a i k  number In t h a t  t h e y  showed a 
more extreme exp res s ion  o f  t h e  t r a i t  th a n  d id  t h e  p a r e n t s .
There  was a l a r g e  number o f  c lo nes  w i t h  lower s t a l k  numbers than  
t h e  p a r e n t s .  T h is  in c luded a l l  c lo nes  in c la s s e s  55 o r  below f o r  a 
t o t a l  o f  130 c l o n e s ,  o r  61.1% o f  t h e  progeny.  The c lo nes  o f  c la sse s  
15, 25 ,  35 and 45 s t a l k s / p l o t  showed s t a l k  numbers rang in g  from no 
less than  11 t o  no g r e a t e r  than  50 and were t h e r e f o r e  below t h e  
lowest recorded s t a l k  number o f  e i t h e r  p a re n t  in p l a n t  cane.  Th is  is  
ag a in  ev idence  o f  t r a n s g r e s s ! v e  s e g r e g a t io n  f o r  s t a l k  p o p u la t io n  
w i t h i n  t h e  c r o s s .  Such a la rge  number o f  lo w -p o p u la t fo n  clones  from 
pare n ts  o f  s u p e r i o r  s t a l k  p o p u la t io n  is  n o t ,  however,  a t y p i c a l  
c h a r a c t e r i s t i c  o f  q u a n t i t a t i v e  i n h e r i t a n c e .
In t h e  f i r s t  r a t o o n ,  t h e  d i s t r i b u t i o n  o f  s t a l k  p o p u la t io n  
remained w i t h i n  an a p p r o x im a t e ly  normal curve  as in th e  p l a n t  crop;  
however,  t h e r e  was a widening in i t s  range (6 t o  123 s t a l k s / p l o t ) .
T h is  is  perhaps p a r t l y  r e f l e c t i v e  o f  t h e  s trong in f l u e n c e  o f  
envi ronment  and season on t h e  in d i v i d u a l  g e n e t i c s  o f  t h e  c lo n e s .
In t h e  f i r s t  ratoon c ro p ,  t h e r e  were 125 c lo n e s ,  o r  about  6 5 . 0 #  
o f  t h e  progeny,  in c la s s e s  55 s t a i k s / p l o t  and above which were thus  
equal t o  o r  g r e a t e r  In s t a l k  p o p u la t io n  than  t h e  io w e r - p o p u la t io n
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p a r e n t ,  L 6 5 - 6 9 ,  which had an average of  59 s t a I k s / p l o t  in f i r s t  
ra toon ( 5 - p l o t  range o f  L 6 5 -6 9  = 5 3 - 6 4  s t a l k s / p l o t ) .  The number 
o f  clones e q u a l l i n g  or  exceeding t h e  mean of  CP 65 -3 57  was not  as g r e a t ,  
but s t i l l  q u i t e  la r g e ,  90 c lo n e s ,  or  4 6 . 8 $  of  t h e  progeny,  in c lu d in g  
a l l  i n d i v i d u a l s  in c la s se s  65 s t a l k s / p l o t  and above.  The 5 - p l o t  
range o f  s t a l k  p o p u la t ion  of  CP 65 -357  in f i r s t  ratoon (50 -  76 
s t a l k s / p l o t )  suggests t h a t  as many as 28 o f  t h e  c lo n e s ,  14 .5$  of the  
progeny,  behaved as t r a n s g r e s s iv e  segregates  f o r  high s t a l k  pop u la t io n  
in t h e  f i r s t  ra to on .  Th is  inc ludes  13 clones  in c la s s  85 s t a l k s / p l o t ,
7 c lones  in c la s s  95,  2 c lones  in c la s s  105, 5 c lones in c la s s  115 
and 1 c lo ne  in c la s s  125 in t h e  f i r s t  ra toon d i s t r i b u t i o n .  Only 12 
c lo nes  appeared as t r a n s g r e s s iv e  segregates  in t h e  p la n t  crop.  Not ice  
a l s o  t h a t  t h e  8 clones of  c lasses  105 and above in t h e  f i r s t  ratoon  
d i s t r i b u t i o n  were h igher in s t a l k  pop u la t io n  than  any clones  were in 
t h e  p la n t  crop thus  in d i c a t i n g  g r e a t e r  r e a l i z a t i o n  o f  g e n e t i c  p o t e n t i a l  
f o r  high s t a l k  pop u la t io n  f o r  some c l o n e s - i n  t h e  f i r s t  ra toon  as 
opposed t o  t h e i r  phenotypic express ion  in t h e  p la n t  crop.  -
There were 67 c lo ne s ,  or  34 .8 $  of t h e  progeny, below t h e  mean 
s t a l k  p o p u la t io n  of  L 65 -69  in f i r s t  ra to o n .  The s l i g h t l y  h igher  
f i r s t  ratoon s t a l k  p o p u la t io n  o f  CP 65 -3 57  over t h a t  o f  L 65 -69  placed  
I t  In a h ig h er  c l a s s  in resp ect  t o  t h e  frequency d i s t r i b u t i o n ;  th u s ,  
a t o t a l  of  102 c lo n e s ,  or  5 3 . 0 $  of  t h e  progeny In c lu d in g  a l l  c lones  
in c las se s  55 s t a l k s / p l o t  and below,  appeared lower in f i r s t  ratoon  
s t a l k  p o p u la t io n  than  CP 6 5 -3 5 7 .  In a d d i t i o n ,  t h e  clones o f  c lasses  
35 s t a l k s / p l o t  and below were beneath t h e  lowest recorded s t a l k
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p o p u la t io n  o f  e i t h e r  parent  in f i r s t  ra toon f o r  a t o t a l  o f  27 
t r a n s g r e s s i v e  segregates f o r  low s t a l k  number In t h e  f i r s t  ra toon .
As shown e a r l i e r  In Tab le  7 ,  t h e r e  was a tendency toward f i r s t  
ratoon in crease  in s t a l k  numbers of  t h e  c lo n es .  Th is  is v e r i f i e d  
in T a b le  9 by increased f i r s t  ratoon f r eq u en c ies  of c lones  In t h e  65,  
75 ,  85 and 95 s t a l k s / p l o t  p o p u la t io n  c la sses  over t h e  r e l a t i v e  
f re q u e n c ie s  of  c lones In those  c la sses  In t h e  p l a n t  cane c rop ,  and 
by t h e  occurrence  o f  8 c lones  in c lasses  105 through 125 where no 
clones  were present  In t h e  p l a n t  crop .  C o in c id en t  w i th  t h es e  increased  
c l a s s  f re q ue n c ie s  were decreased f i r s t  ratoon f re qu e n c ie s  of c lones  
in c la s se s  25 ,  35 ,  45 and 55 s t a l k s / p l o t .  A l l  t h i s  is i n d i c a t i v e  
of  o v e r a l l  f i r s t  ratoon increase  in s t a l k  p o p u la t io n  o f  many o f  th e  
clones  and in f a c t  the  presence o f  an a d d i t i o n a l  c lo ne  in t h e  15 
s t a l k s / p l o t  c la s s  in f i r s t  ratoon over t h e  frequency of  c lones  in 
t h a t  c la s s  in the  p l a n t  c rop ,  and a c lo ne  In t h e  p r e v io u s ly  
unoccupied 5 s t a l k s / p l o t  c la s s  provide what l i t t l e  obvious ev idence  
e x i s t s  t h a t  some clones  d id  show f i r s t  ra toon d e c l in e  in s t a l k  
p o p u la t io n .
The second ratoon d i s t r i b u t i o n  o f  s t a l k  p o p u la t io n  shows 105 
clones ( c l a s s e s  35 s t a l k s / p l o t  and h ig h er )  t o  have performed a t  a 
leve l  equal  t o  o r  b e t t e r  than t h e  mean s t a l k  p o p u la t io n  o f  L 65 -69  
in t h a t  c rop ,  40 s t a l k s / p l o t  ( 5 - p l o t  range o f  L 65 -69  = 2 5 - 5 4  
s t a l k s / p l o t ) .  As in t h e  p l a n t  cane and f i r s t  ra toon crops,
CP 65-357  aga in  showed somewhat h ig her  mean s t a l k  p o p u la t io n  than  
L 65 -69  in t h e  second ratoon crop (CP 65 -357  mean s t a l k  p o p u la t io n  =
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45 s t a l k s / p l o t ;  5 - p ! o +  range = 4 1  -  50 s t a l k s / p l o t ) .  A t o t a l  o f  71 
c lo nes  in c lu d in g  those  in c la s s e s  45 s t a l k s / p l o t  and above were 
equal t o  o r  g r e a t e r  than CP 6 5 - 3 5 7  in s t a l k  p o p u la t io n  In t h e  second 
ra toon  crop .  T h is  r e p r e s e n t s  3 6 . 9 $  o f  t h e  progeny.
The 17 h ig h e s t  c lones  in t h i s  d i s t r i b u t i o n ,  o r  th o se  in c la s s e s  
65 s t a l k s / p l o t  and h ig h e r ,  showed t r a n s g r e s s  Ive  s e g r e g a t io n  In t h a t  
th e y  were above t h e  l a r g e s t  recorded  measurement in s t a l k  number f o r  
any p l o t  o f  t h e  pa ren ts  in second r a t o o n .  N o t ic e  a l s o  t h a t  t h e  c lo n e  
in c la s s  95 s t a l k s / p l o t  was equal in s t a l k  p o p u la t io n  in second ra toon  
t o  t h e  h t g h e s t - p o p u l a t i o n  clones  o f  t h e  p l a n t  cane c ro p .
Only 87 c lo n e s ,  o r  less than h a l f  t h e  progeny ( 4 5 . 3 $ )  showed 
lower s t a l k  p o p u la t io n  in second ra toon  than  L 6 5 - 6 9 .  T h is  inc lu des  
a l l  c lo n es  in c la s s e s  25 s t a l k s / p l o t  and under.  With r e s p e c t  t o  
CP 6 5 - 3 5 7 ,  t h e r e  were an a d d i t i o n a l  34 c lo n es  ( c l a s s  35) t o  add t o  
t h i s  number, f o r  a t o t a l  o f  121 c lo n e s ,  6 3 . 0 $  o f  t h e  progeny,  w i th  
lower second ra toon  s t a l k  numbers th an  t h a t  p a r e n t .  T h is  shows t h a t  
about h a l f  o f  t h e  progeny was lower in r a t o o n in g  a b i l i t y  o f  s t a l k  
p o p u la t io n  in t h e  second ra toon  than  t h e  p a r e n t s ,  o r  low o r  o n ly  
mediocre  In s t a l k  p o p u la t io n  In t h e  p l a n t  cane and f i r s t  ra toon c rops .
The somewhat skewed shape o f  t h e  second ra toon  f requency  
d i s t r i b u t i o n  in r e l a t i o n  t o  t h a t  o f  t h e  p l a n t  crop and f i r s t  ra toon  
crops r e s u l t i n g  from decreased r e l a t i v e  f r e q u e n c ie s  o f  c lo nes  in t h e  
h l g h - p o p u l a t i o n  c l a s s e s  and increased r e l a t i v e  f r e q u e n c i e s  o f  c lo n es  
in t h e  low-popuI a t  ion c la s s e s  i n d i c a t e  t h a t  many clones  showed s e r io u s  
losses In s t a l k  number in second ra toon  o v e r  th o se  In t h e  p l a n t  crop
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and f i r s t  r a t o o n .  A s i m i l a r  r e a c t i o n  was shown f o r  t h e  p a ren ts  which 
showed s i g n i f i c a n t l y  reduced second ra toon s t a l k  p o p u la t io n .
N e v e r t h e le s s ,  t h e  ev id en c e  t h a t  28 and 62 clones  were equal  t o  
o r  g r e a t e r  than  CP 6 5 -3 57  and L 6 5 - 6 9 ,  r e s p e c t i v e l y ,  in t h e  p l a n t  crop  
as opposed t o  even l a r g e r  numbers e q u a l l i n g  them in t h e  ra toon crops  
suggests t h a t  some h i g h - p o p u l a t t o n  c lo nes  may a l s o  have been equal  t o  
o r  h ig h e r  th an  t h e  p a r e n ts  In r a to o n in g  a b i l i t y  o f  s t a l k  p o p u la t io n .
To t e s t  t h i s  assumption ,  a sample o f  t h e  30 h ig h e s t  c lones  w i t h  re s p e c t  
t o  s t a l k  p o p u la t io n  in t h e  p l a n t  crop were examined in regard  t o  t h e i r  
r a t o o n in g  b e h a v io r  o f  s t a l k  p o p u l a t i o n .  These c lones  had p l a n t  cane 
s t a l k  p o p u la t io n s  ranging  from 70 t o  99 s t a l k s / p l o t  and In c lu d e  a l l  
t h e  c lo nes  o f  c la s s e s  75 s t a l k s / p l o t  and above o f  t h e  p l a n t  crop  
f req u en cy  d i s t r i b u t i o n  in T a b le  9.
The mean d e c l i n e  in s t a l k  p o p u la t io n  o f  t h e  sample group expressed  
as percentage  o f  t h e  p l a n t  crop  s t a l k  numbers o f  t h e  c lo nes  was 3 1 .6 $  
( ra n g e  = 3.1 -  7 1 . 4 $ ) .  The d e c l i n e  in second ra toon s t a l k  p o p u la t io n  
o f  t h e  p a re n ts  expressed  in s i m i l a r  terms was: L 6 5 -6 9  mean percentage
d e c l i n e  = 3 6 . 9 $  ( 5 - p l o t  range in mean d e c l i n e  = 3 . 6  -  5 6 . 1 $ )  and 
CP 6 5 -3 5 7  mean percentage  d e c l i n e  = 3 6 .1 $  ( 5 - p l o t  range = 2 2 . 2  -  4 6 . 1 $ ) .
N e a r ly  two t h i r d s  o f  t h e  sample gro up,  19 c l o n e s ,  showed percentage  
d e c l i n e s  in s t a l k  p o p u la t i o n  no g r e a t e r  than  th o s e  o f  t h e  p a r e n t s .  
F u r th erm o re ,  t h e s e  c lo n es  were e v e n ly  d isp e rse d  w i t h i n  t h e  range from 
lowest  t o  h i g h e s t  s t a l k  p o p u la t io n s  w i t h i n  t h e  group,  and 5 o f  t h e  
c lo n es  showed percen ta ge  d e c l i n e s  o f  less than  1 5 ,0 $ ,  These data  
suggest  a ten den cy  f o r  h ig h e r  ra t o o n in g  a b i l i t y  o f  s t a l k  p o p u la t io n
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w i t h i n  some o f  t h e  exper im enta l  c lones  than t h a t  shown by t h e  parents .
The data t h e r e f o r e  in d i c a t e  t h a t  s e l e c t i n g  clones o f  high  
ra to o n in g  a b i l i t y  o f  s t a l k  p o p u la t io n  from progenies s i m i l a r  t o  t h i s  
one should pose no problem in i t s e l f  t o  sugarcane b reed ers .  The bear ing  
o f  t h i s  s ta tement  upon t h e  s e l e c t i o n  f o r  high ra toon in g  a b i l i t y  o f  
y i e l d  i s ,  however,  u n c e r t a i n ,  as i t  is w e l l  known, f o r  in s tan ce ,  t h a t  
clones  o f  e x c e p t i o n a l l y  high s t a l k  pop u la t io n  a re  o f t e n  d e f i c i e n t  
in s t a l k  d iam eter  and t h e r e f o r e  high In f i b e r  percent  cane.
In summation, t h e  data on s t a l k  p o p u la t io n  In t h e  progeny showed 
t h a t  t h e  m a j o r i t y  o f  t h e  clones  increased In s t a l k  p o p u la t io n  In th e  
f i r s t  r a to o n ,  and decreased In s t a l k  pop u la t io n  in t h e  second ratoon  
when compared t o  t h e  p l a n t  c rop .  Not b a r r in g  t h e  f a c t  t h a t  seasonal  
e f f e c t s  could have played a strong r o l e  in i n f l u e n c in g  t h i s  behav io ra l  
p a t t e r n ,  t h i s  is  t h e  usual r e a c t i o n  o f  many clones under Louisiana  
growing c o n d i t i o n s  f o r  y i e l d  a l s o ,  which may be due In p a r t  t o  t h e  
be h av io r  o f  s t a l k  p o p u la t io n .  Th is  places g r e a t  emphasis on t h e  
importance o f  adequate s t a l k  p o p u la t io n  t o  high y i e l d  and ra to o n in g  
a b i l i t y  a l though t h e  e a r l i e r  data on t h e  p a r e n t s '  behav io r  and t h e  
o v e r a l l  progeny means w i t h i n  sep ara te  crops (T a b le  7) tend  t o  
I n d i c a t e  t h a t  d e c l in e  In s t a l k  p o p u la t io n  is  not  t h e  o n ly  se r io u s  
f a c t o r  in d e c l i n i n g  ra toon  y i e l d s .
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Progeny b e h av io r  o f  s t a l k  w e igh t :
Like s t a l k  p o p u l a t i o n ,  w e ig h t  per s t a l k  is  a b a s ic  component 
o f  y i e l d  o f  cane per  h e c t a r e .  From T a b le  10,  t h e  d i s t r i b u t i o n  of  
mean we ig ht  per  s t a l k  in t h e  p l a n t  crop shows a cont inuous d i s t r i b u ­
t i o n  and a c lo s e  ap p ro x im at io n  o f  t h e  normal curve  t h e r e b y  i n d i c a t i n g  
q u a n t i t a t i v e  I n h e r i t a n c e  o f  w e ig h t  per  s t a l k .  The p l a n t  crop  
d i s t r i b u t i o n  is c e n te r e d  about  t h e  o v e r a l l  progeny mean of  0 . 9 2  
k g / s t a l k  (T a b le  7)  and ranges from c la s s  0 .3 5  k g / s t a l k  t o  c l a s s
1.55 k g / s t a l k .  The p l a n t  crop mean s t a l k  we ig ht  o f  CP 6 5 - 3 5 7 ,  t h e  
io w e r -w e ig h t  p a r e n t ,  was e q u a l l e d  or  exceeded by 64 c lo n e s ,  t h e  
c u m u la t iv e  f requency  o f  c la s s e s  1.05  k g / s t a l k  and above.  T h is  
re p r e s e n ts  3 3 . 3& e x a c t l y  one t h i r d ,  o f  t h e  192 clones  measured in 
t h e  p l a n t  c ro p .  Only 20 c lo n e s ,  or  10.316 o f  t h e  progeny,  e q u a l l e d  
o r  exceeded L 6 5 - 6 9 ,  t h e  h i g h e r - w e i g h t  p a r e n t ,  in mean w e ig h t  per  
s t a l k  in t h e  p l a n t  c r o p .  These 20 c lo nes  a re  d i s t r i b u t e d  as 11 
c l o n e s ,  5 . 7 $  o f  t h e  progeny,  in c l a s s  1.25, k g / s t a l k ,  5 c lo n e s ,  2 . 6 $  
o f  t h e  progeny,  in c l a s s  1 .3 5  k g / s t a l k  and 2 c lones  each in c la sse s  
1 .45  and 1 .55  k g / s t a l k .  The upper l i m i t  of t h e  range In mean we ig h t  
per s t a l k  among t h e  5 p l o t s  of  L 6 5 -6 9  in t h e  p l a n t  crop (1 .21  -  
1 .36  k g / s t a l k )  was exceeded by o n ly  t h e  4 c lo nes  In c la s s e s  1.45  and
1 .5 5  k g / s t a l k ;  t h u s ,  t h e s e  c lo nes  a r e  t h e  o n ly  ev id en c e  o f  t r a n s g r e s s i v e  
s e g r e g a t io n  f o r  high mean w e ig h t  per  s t a i k  in t h e  p l a n t  c ro p .
Two t h i r d s  of t h e  progeny,  o r  128 of t h e  c lo n es  in c l u d i n g  th o se  
o f  c lass e s  0 . 9 5  k g / s t a l k  and be low,  were lower than  CP 6 5 - 3 5 7  in mean 
w eig h t  per  s t a l k  in t h e  p l a n t  cane.  A t o t a l  o f  172 c lo n e s ,  o r  89 .6 $
T ab le  10. Frequency d i s t r i b u t i o n s  of mean s t a l k  weight  of  the  progeny in p la n t  cane,  f i r s t  
ratoon and second ratoon crops.
No. and r e l a t i v e  frequency o f  c lones in f o l lo w in g  mean s t a l k  weight  c lasses ( k q / s t a l k ) _____
____________________ .25  .55 .45 .55 .65 .75 .85 .95 1.05 1.15 1.25 1.35 1.45 1.55
P la n t  cane
No. c lones 1 11 17 31 33 35 32 12 11 5 2 2
Re I f req  (?)■ 0 . 5  5 . 7  8 . 9  16.1 17.2 18.2 16.7 6 . 3  5 .7  2 .6  1.0 1.0
Fi r s t  ratoon
No. c lones 1 2 11 26 39 47 33 20 7 3 2 1
Re I f r e q  (?)  0 . 5  1 .0 5 . 7  13.5 2 0 .3  24 .5  17.2 10.4 3 . 6  1.6  1 .0  0 .5
Second ratoon
No. clones 3 9 40 34 51 32 9 2 2 1
Re I f r e q  (?)  1 .6  4 .9  21 .9  18 .6  27 .9  17.5 4 .9  1.0 1.0  0 . 5
Mean s t a l k  weight  o f  parents in:  P lan t  cane F i r s t  ratoon Second ratoon
L 65-69 1.29 1.16 0 .76
CP 65-357  1.05 0 .9 7  0 .6 7
vO
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o f  t h e  progeny were lower in mean we ig h t  per  s t a l k  than  L 6 5 - 6 9 .
T h i s  in c lu d e s  t h e  clones  o f  c la s s e s  1 .15  k g / s t a l k  and below.  Although  
t h e  c lo n e s  o f  c la s s e s  1 .05  and 1 .15  k g / s t a l k  were below t h e  mean weight  
o f  L 6 5 - 6 9 ,  t h e y  would s t i l l  have been a c c e p t a b l e  in a breed ing  
program in t h a t  th e y  were a t  l e a s t  equal t o  CP 6 5 - 3 5 7 .  The e x is t e n c e  
of  a v a r i e t y  l i k e  CP 6 5 - 3 5 7  demonstrates t h a t  c lones  below t h e  h ig h e s t  
a t t a i n a b l e  ex tremes  o f  mean w e ig h t  per  s t a l k  can s t i l l  be h ig h l y  
v ig o r o u s ,  s u p e r i o r  y t e l d e r s .  F u r th e rm ore ,  t h e  p l a n t  crop data  in 
r e l a t i o n  t o  t h e  mean w e ig h t  per  s t a l k  o f  CP 6 5 -3 5 7  may i n d i c a t e  t h a t  
f i n d i n g  c lones  o f  a c c e p t a b l e  mean w e ig h t  per  s t a l k  should not  p resent  
a s e r i o u s  problem in s e l e c t i o n  programs. However,  a high percentage  
of  most pro gen ie s  w i l l  p robab ly  prove t o  be unacceptab ly  low in 
w eig h t  per  s t a l k .
The f i r s t  ra toon  d i s t r i b u t i o n  o f  mean w e ig h t  per  s t a l k  o f  t h e  
progeny showed t h e  same range as in t h e  p l a n t  c ro p ,  c la s s  0 . 3 5  t o  
c l a s s  1 .5 5  k g / s t a l k .  The mean o f  t h e  progeny was somewhat lower,  
however,  0 . 8 5  k g / s t a l k  as opposed t o  0 . 9 2  k g / s t a l k  in t h e  p l a n t  crop.
S i x t y - s i x  c lo n e s ,  3 4 . 3 $  o f  t h e  progeny,  were in c la s s e s  0.'95 
th rough  1 .55  k g / s t a l k  and th u s  e q u a l l e d  o r  exceeded t h e  mean w eig ht  
per s t a l k  o f  CP 6 5 -3 5 7  in t h e  f i r s t  ra toon c rop .  Only 13 c lo n e s ,  6 , 7 $  
o f  t h e  progeny,  had t h i s  s t a n d in g  w i t h  re s p e c t  t o  mean w e ig h t  per  
s t a l k  o f  L 6 5 - 6 9 .  T h is  in c lu d e s  t h e  c lones  o f  c lass e s  1 .1 5  k g / s t a l k  
and above.  The 6 h ig h e s t  o f  t h e s e  c l o n e s ,  o r  th o se  in c la s s e s  1 .25  
k g / s t a l k  and above,  showed t r a n s g r e s s i v e  I n h e r i t a n c e  o f  s t a l k  w e ig h t  
in t h a t  t h e y  exceeded t h e  upper l i m i t  o f  t h e  5 - p l o t  range o f  L 65 -69
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In f i r s t  ra to on  (1 .11  -  1 .2 0  k g / s t a l k ) .
There  was a l a r g e r  number o f  t r a n s g r e s s i v e  seg reg ates  f o r  low 
mean w e ig h t  per  s t a l k  than  f o r  high mean w e ig h t  per  s t a l k  in f i r s t  
r a t o o n .  Of t h e  126 c lo n e s ,  6 5 . 5 #  o f  t h e  progeny,  below t h e  mean o f  
CP 6 5 -3 5 7  In f i r s t  ra to o n  ( th o s e  In c la s s e s  0 . 8 5  and b e lo w ) ,  79 c l o n e s ,  
o r  4 1 . 0 #  o f  t h e  progeny ( th o s e  in c lass e s  0 . 7 5  and b e lo w ) ,  were lower  
than  any recorded  measurement o f  mean s t a l k  w e ig h t  o f  t h e  pa ren ts  in 
f i r s t  ra toon  ( 5 - p l o t  range o f  CP 6 5 -357  = 0 . 8 9  -  1 .0 7  k g / s t a l k )  and 
a r e  th u s  t r a n s g r e s s i v e  s e g re g a te s .
The decreased r e l a t i v e  f r e q u e n c i e s  o f  c lones  in c la s s e s  0 . 9 5  and 
above,  and increased f r e q u e n c i e s  in c la s s e s  0 . 6 5 ,  0 . 7 5  and 0 . 8 5  in t h e  
f i r s t  ra to o n  d i s t r i b u t i o n  in c o n t r a s t  t o  t h e  f r e q u e n c ie s  of c lo nes  in  
tho s e  c lass e s  in t h e  p l a n t  crop d i s t r i b u t i o n  r e f l e c t  a tendency  
toward  some d e c l i n e  in s t a l k  w e ig ht  of  t h e  progeny in t h e  f i r s t  
ra toon  crop .  Th a t  t h e  d e c l i n e  was not  s eve re  can be shown by t h e  
means o f  s t a l k  w e ig ht  of  t h e  progeny in T a b le  7 and by t h e  f a c t  t h a t  
t h e r e  was no la rg e  in c reas e  in t h e  f requency  o f  c lones in t h e  f o u r  
lowest c la s s e s  o f  t h e  f i r s t  ra toon d i s t r i b u t i o n  in comparison t o  
t h e i r  f r e q u e n c ie s  in t h e  p l a n t  c ro p .
In o v e r v ie w ,  t h e  f i r s t  ra toon  d i s t r i b u t i o n  o f  mean we ig ht  per  
s t a l k  shows o n ly  a m i ld  r e d u c t io n  in s t a l k  we ig h t  o f  t h e  progeny  
w i t h  t h e  t o t a l  range o f  exp res s ion  having remained e s s e n t i a l l y  t h e  
same as t h a t  o f  t h e  p l a n t  cane c ro p .
The d i s t r i b u t i o n  o f  mean we ig h t  per  s t a l k  o f  t h e  progeny in 
second ra to o n  in r e l a t i o n  t o  t h e  mean w e ig h t  o f  t h e  pa re n ts  shows
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97 clones  in c lasses  0 .6 5  and above, o r  52.855 o f  t h e  progeny, w i th  
mean weights per s t a l k  equal t o  o r  g r e a t e r  than t h e  average weight  
of CP 65 -357  In second ra to o n ,  and 46 c lo n e s ,  in c lasses  0 . 7 5  and 
above, o r  24.95? o f  t h e  progeny, w i th  mean weights equal t o  o r  g r e a t e r  
than t h a t  o f  L 6 5 - 6 9 .
The 5 - p l o t  second ratoon range In s t a l k  weights o f  L 65-69  
CO.67 -  0 . 8 5  k g / s t a l k )  shows, ag a in ,  t h a t  as In t h e  p l a n t  cane and f i r s t  
ra toon  c rops ,  on ly  a smal l  p ro p o r t io n  o f  t h e  progeny appeared t o  
show t r a n s g re s s  Ive  s e g re g a t io n  f o r  high s t a l k  w e ig h t .  There were but  
5 such clones in second ratoon -  those  o f  c lasses  0 . 9 5  and above.
There were 86 c lo n es ,  47 .0$  o f  t h e  progeny,  In c la sse s  0 .5 5  and 
below, which f e l l  beneath t h e  mean performance o f  CP 6 5 -3 5 7 .  A 
t o t a l  o f  137 c lo n e s ,  7 4 .9 $  o f  t h e  progeny In c lasses  0 .6 5  k g / s t a l k  
and below were beneath t h e  performance of  t h e  h ig h e r - w e ig h t  p a re n t ,
L 6 5 - 6 9 .
The reduced r e l a t i v e  f requenc ies  in c la sses  0 . 7 5  and above in 
t h e  second ratoon d i s t r i b u t i o n ,  and increased f req u en c ies  in a l l  c lasses  
below c la s s  0 . 7 5  k g / s t a l k  r e l a t i v e  t o  t h e  p l a n t  cane and f i r s t  ratoon  
d i s t r i b u t i o n s  a re  t h e  r e s u l t  of  sharp r ed u c t io n s  in mean weights per  
s t a l k  o f  t h e  exper im enta l  c lones .  However, t h e  d i s t r i b u t i o n s  o f  mean 
weight  per s t a l k  o f  t h e  progeny in r e l a t i o n  t o  t h e  mean weights o f  
t h e  paren ts shows a h ig h e r  frequency o f  c lones which e q u a l le d  or  
exceeded t h e  parents  in second ratoon than  in t h e  p l a n t  cane and f i r s t  
ratoon crops.  There were 46 clones  equal t o  o r  g r e a t e r  than th e  
average we ight  o f  L 65 -69  In second ratoon as opposed t o  20 such clones
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fn t h e  p l a n t  c r o p ,  and 13 such c lo nes  In t h e  f i r s t  r a t o o n .  A 
s i m i l a r  comparison f o r  CP 6 5 -35 7  shows 97 clones  t o  have e q u a l l e d  or  
exceeded t h e  mean o f  t h a t  p a re n t  In second ra toon  in comparison t o  64 
such clones In t h e  p l a n t  crop and 66 in t h e  f i r s t  r a to o n .  These data  
suggest  t h a t  t h e  r a t e  o f  d e c l i n e  in w e ig h t  per s t a l k  in second ra toon  
was not  as g r e a t  in t h e  progeny as a whole as in t h e  p a r e n t s .
The second ra to on  d e c l i n e  in mean w e ig h t  per  s t a l k  o f  t h e  progeny  
was examined in g r e a t e r  d e t a i l  by t h e  same procedure used in examining  
t h e  second ra to o n  d e c l i n e  in es t im ated  y i e l d  and s t a l k  p o p u la t i o n .
The 30 c lones  w i t h  h ig h e s t  mean w e ig h t  per  s t a l k  in t h e  p l a n t  
crop  were ta ken  as a sample,  and t h e i r  amount o f  second ra toon  d e c l i n e  
was examined in r e l a t i o n  t o  t h e  p a r e n t a l  d e c l i n e s .  These c lo nes  were 
in c la s s e s  1 .1 5  through 1 .55  k g / s t a l k .
The d e c l i n e  o f  L 6 5 -6 9  from 1.29 k g / s t a l k  In t h e  p l a n t  crop t o  
0 . 7 6  k g / s t a l k  in second ra toon  computes t o  a percenta ge  d e c l i n e  o f  
4 1 . 1 #  ( 5 - p l o t  range in $ d e c l i n e  o f  L 6 5 -6 9  = 2 9 . 8  -  4 6 . 8 $ ) .  The 
second ratoon percen tag e  d e c l i n e  o f  CP 6 5 -357  was s i m i l a r  -  3 6 .2 $  
( ra n g e  = 2 6 . 9  -  5 4 . 2 $ ) .
Two o f  t h e  30 clones  examined in d e t a i l  w i t h  r e s p e c t  t o  second 
ra to o n  d e c l i n e  In s t a l k  w e ig h t  had no recorded  second ra toon  mean 
w eig h ts  per  s t a l k  because o f  inadequate  sample s i z e  ( s t a l k  p o p u la t io n )  
In second r a t o o n .  The d e c l i n e  b eh av io r  among t h e  28 c lones  which were  
measured r e v e a l e d  second ra toon  percentage  d e c l i n e s  in w e ig h t  per  
s t a l k  in a l l  o f  them which ranged from 4 . 1 $  t o  6 2 . 3 $ .  The average  
percentage  d e c l i n e  in second ratoon s t a l k  w e ig h t  o f  t h e  c lo nes  was
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4 0 . 4 ? ,  a f i g u r e  e s s e n t i a l l y  t h e  same as those  f o r  t h e  pa re n ts .  Th is  
is a severe  amount of second ratoon d e c l i n e  in mean weight  o f  th e  
parents  and progeny a l i k e .
Ten o f  t h e  28 clones  showed percentage d e c l in e s  w i t h i n  a range 
o f  35 -  45?; 9 o th e r  clones  showed d e c l in e s  o f  less than  35?; however,  
only  1 o f  t h e s e  9 clones  showed a second ra toon  percentage d e c l in e  in 
mean we ight  ( 4 . 1 ? )  which was beneath t h e  lowest  recorded percentage  
d e c l in e  of  any p l o t  o f  t h e  p a re n ts .  Thus, as many as 19 o f  t h e  28 
clones  examined were probably equal t o  t h e  parents  in ra tooning  
a b i l i t y  o f  mean weig ht  per  s t a l k  and 1 o f  th ese  19 clones may have 
shown h igher ra toon in g  a b i l i t y  in t h i s  t r a i t .
The remaining 9 o f  t h e  28 clones showed second ratoon percentage  
d e c l i n e s  in mean weight  per s t a l k  of  g r e a t e r  than  45 .0 ?  and were thus  
lower than  t h e  paren ts In ra toonin g  a b i l i t y  of  s t a l k  w e ig h t .
i t  should be s t resse d  a g a in ,  as i t  was in d iscu ss ing  es t im ated  
y i e l d  and s t a l k  p o p u la t io n ,  t h a t  t h e  na tu re  o f  t h e  data is such t h a t  
exac t  I n t e r p r e t a t i o n s  o f  t h e  number o f  c lones  w i th  g r e a t e r ,  equal or  
lower ra to o n in g  a b i l i t i e s  than those  of  t h e  parents  might  be u n r e l i a b l e  
t o  a degree.  Thus, t h e  fo rego in g  d is cuss io n  should be i n t e r p r e t e d  in 
general  te rm s.
In c o n c lu s io n ,  t h e  data on weight  per  s t a l k  I n d i c a t e  t h a t  the  
parents  and most o f  t h e  clones showed s i m i l a r  ra toon d e c l i n e  over th e  
e n t i r e  crop c y c l e .  The data  suggest ,  however, t h a t  t h e r e  were some 
clones  which showed ra toon in g  a b i l i t i e s  of  weight  per  s t a l k  which were 
i n h e r e n t l y  equal  t o  those  o f  t h e  p a re n ts .  In a d d i t i o n ,  t h e r e  may have
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been some clones  w i t h  h ig h er  ra too n in g  a b i l i t y  in we ight  per  s t a l k  than  
t h a t  shown by t h e  parents  al though t h e  data  do not  s t r o n g l y  support  
t h  is .
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Progeny b e h a v io r  o f  s t a l k  length:
The b e h a v io r  o f  mean s t a l k  length  o f  t h e  progeny is  o f  d i r e c t  
I n t e r e s t  in l i g h t  o f  t h e  r e l a t i o n s h i p s  o f  t h i s  c h a r a c t e r  t o  mean 
w eig h t  per  s t a l k  and t o  y i e l d  o f  cane.
The f requency  d i s t r i b u t i o n  o f  mean s t a l k  length  is  shown in T a b le  
11 from which t h e  y e a r l y  t r e n d s  in t h e  r e a c t i o n  o f  s t a l k  length  o f  t h e  
progeny show: 1) a f i r s t  ra toon in c re a s e  in s t a l k  length  o f  t h e
progeny over  i t s  length in t h e  p l a n t  c r o p ,  and 2)  a pronounced second 
ratoon decrease in mean s t a l k  length  in comparison t o  t h e  f i r s t  ra toon  
and p l a n t  crop a l i k e .  T h is  was a l s o  t h e  p a t t e r n  o f  b e h a v io r  o f  mean 
s t a l k  length  shown by t h e  p a re n ts *
The o v e r a l l  mean length  o f  t h e  progeny In p l a n t  cane was shown 
in T ab le  7 as 2 . 0 3  m / s t a l k .  From T a b le  11,  t h e  p l a n t  crop d i s t r i b u t i o n  
o f  t h e  c lo nes  about t h i s  mean appears  ap p r o x im a te ly  normal w i t h i n  a 
range s t a r t i n g  a t  c la s s  1 .4 5  m / s t a l k  and ending in c la s s  2 . 6 5  m / s t a l k .
There  were 44 c lo n e s ,  22.9% o f  t h e  progeny,  equal  in  length  or  
longer than  t h e  t a l l e r  p a r e n t ,  L 6 5 - 6 9 ,  In t h e  p la n t  c rop .  T h is  
In c lu d es  t h e  c lo n es  o f  c la s s e s  2 . 3 5 ,  2 . 5 0  and 2 . 6 5  m / s t a l k  o f  t h e  . 
p l a n t  crop f requency  d i s t r i b u t i o n .  Only t h e  8 longest  c lones  o f  t h e  
p l a n t  crop i n c lu d in g  t h e  3 o f  c l a s s  2 . 6 5  m / s t a l k  and 5 o f  7 in c la s s  
2 . 5 0  m / s t a I k  o f  t h e  p l a n t  cane f requency  d i s t r i b u t i o n  showed t r a n s g r e s s i v e  
s e g r e g a t io n  f o r  long length  o f  s t a l k  in t h a t  t h e y  showed longer  length  
o f  s t a l k  th an  t h e  uppermost rea d in g  among t h e  5 p l o t s  o f  t h e  lo n g e r -  
s t a l k e d  p a r e n t ,  L 6 5 - 6 9 ,  in t h e  p l a n t  crop CL 6 5 -6 9  range = 2 . 3 3  -  
2 . 4 5  m / s t a l k ) .  The lower p l a n t  crop mean length  o f  CP 6 5 - 3 5 7 ,  2 . 1 2
Tab le  11. Frequency d i s t r i b u t i o n s  o f  mean s t a l k  length of  t h e  progeny in p l a n t  cane,  f i r s t  
ra toon and second ratoon crops.
No. and r e l a t i v e  frequency o f  c lones in f o I  Iowing mean :sta I k length classes ( m /s t a I k )
1.15 1.30 1.45 1 .60 1 .75 1 .90 2 .0 5 2 .20 2 .3 5 2 .50 2 .6 5 2.80
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No. clones  
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m / s t a l k ,  was e q u a l le d  by another  27 clones  in c lass  2 .2 0  m / s t a t k  f o r  
a t o t a l  of  71 c lo n es ,  37 .0$  o f  t h e  progeny, w i th  s t a l k  lengths as 
long or  longer as those o f  t h a t  parent  in t h e  p l a n t  cane crop.  Th is  
high frequency o f  c lones w i th  a c c e p ta b le  s t a l k  length i n d ic a t e s  t h a t  
o b t a i n in g  clones  o f  adequate length o f . s t a l k  from t h i s  cross or  s i m i l a r  
crosses should pose no p a r t i c u l a r  problem in i t s e l f  t o  s e l e c t i o n .
A l l  c lones  in c la sses  2 .2 0  m / s t a l k  and below, o r  148 c lo n es ,  
showed lower mean length of s t a l k  than L 65 -69  in t h e  p l a n t  crop .  Th is  
is 7 7 .1 ?  o f  t h e  progeny.  CP 65 -357  was 0 . 2 7  m s h o r t e r  (1 1 .3 ?  s h o r t e r )  
than L 65 -69  in t h e  p l a n t  crop;  t h e  121 clones  of  c las se s  2 . 0 5  m / s t a l k  
and below,  or  6 3 .0 ?  o f  t h e  progeny, were below I t s  performance in 
mean length of  t h e  p l a n t  crop .  The range in s t a l k  length of  CP 65 -357  
in t h e  p l a n t  crop ( 1 . 9 4  -  2 .24  m / s t a l k )  shows t h a t  a la rg e  number of  
th e se  121 clones may have been t r a n s g r e s s ! v e  segregates  f o r  shortness  
of s t a l k .  Many o f  t h e se  clones  would be passed over  in s e l e c t i o n ,  as 
s h o r t  c lones  do not  lend wel l  t o  mechanical  h a rves t in g  as p r a c t ic e d  
in Lo u is ian a .
The f i r s t  ratoon frequency d i s t r i b u t i o n  o f  s t a l k  length shows 
a o n e -c las s  increase  in range a t  each end. The d i s t r i b u t i o n  appeared  
somewhat skewed toward t h e  upper t a i l  but  s t i l l  ap p ro x im ate ly  normal .
There were 55 c lon e s ,  or  28 .6?  o f  t h e  progeny,  w i th  equal or  
g r e a t e r  mean length  o f  s t a l k  than  t h e  t a l l e r  p a re n t ,  L 6 5 - 6 9 ,  In th e  
f i r s t  ra to o n .  Th is  number inc ludes  t h e  clones  o f  c lasses  2 .5 0  m / s t a l k  
and above.  AM clones  in c la sses  2 . 3 5  m / s t a l k  and above, o r  101 c lo n es ,  
52 .6?  o f  t h e  progeny,  were equal t o  o r  g r e a t e r  than t h e  mean length o f
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CP 6 5 - 3 5 7  in t h e  f i r s t  ra to o n .
A ga in ,  a l a r g e  number o f  c lones  were below t h e  performance o f  
t h e  pa ren ts  In mean length per  s t a l k .  In r e l a t i o n  t o  L 65 -69  t h i s  
in c lu d es  71.3% o f  t h e  progeny in c lass e s  2 . 3 5  m / s t a l k  and below.  For  
CP 6 5 -357  t h e  f i g u r e  is  4 7 - 3S& o f  t h e  progeny in c la s s e s  2 .2 0  m / s t a l k  
and below.
There  was a tendency  f o r  many c lo nes  t o  show Increased length  
o f  s t a l k  in f i r s t  ra toon compared t o  t h e  p l a n t  c ro p .  The mean o f  t h e  
progeny increased  t o  2 . 2 7  m / s t a l k  in f i r s t  ra to on  from 2 . 0 3  m / s t a l k  
In t h e  p l a n t  cane c ro p ,  and t h e  pa ren ts  showed s i m i l a r  b e h a v io r .  The 
f i r s t  ra to o n  In c rea se  in mean we ight  o f  t h e  progeny is  n u m e r i c a l l y  
shown in T a b le  11 by t h e  occurrence  o f  Increased  r e l a t i v e  f re q u e n c ie s  
of c lo nes  in c la s s e s  2 . 2 0  m / s t a l k  and above in t h e  f i r s t  ra toon  
d i s t r i b u t i o n  versus  t h e  p l a n t  crop d i s t r i b u t i o n ,  and by t h e  r e c i p r o c a l  
decrease in c lass e s  below c l a s s  2 .2 0  m / s t a l k .  Most c lo nes  e i t h e r  
gained  length  or  remained about t h e  same m  f i r s t  r a t o o n .  The o n ly  
p o s i t i v e  i n d i c a t i o n  o f  any f i r s t  ratoon d e c l i n e  in mean s t a l k  length  
is  t h e  occurrence  o f  1 c lo n e  In c l a s s  1 .20  m / s t a l k ,  a c l a s s  p r e v i o u s ly  
unoccupied In t h e  p l a n t  crop f requency  d i s t r i b u t i o n .
The second ra toon  f requen cy  d i s t r i b u t i o n  o f  mean s t a l k  length of  
t h e  progeny is  c o n t in u o u s ,  normal and c e n te re d  on a mean o f  1 .6 6  m / s t a l k .  
A s u r p r i s i n g l y  la rg e  number o f  c lo n e s ,  8 2 ,  o r  4 4 , 8 $  o f  t h e  progeny,  
showed equal  o r  g r e a t e r  length o f  s t a l k  th an  d id  t h e  p a r e n ts  In second 
r a to o n .  T h is  In c lu d e s  a l l  c lones  o f  c lass e s  1 .75  m / s t a l k  and above 
( n o te ;  p a re n ts  ranked equal  in second ra toon  i . e . ,  both in c la s s  1 .75
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m / s + a l k ) .  The h ig h e s t  recorded measure o f  s + a 1k length o f  e i t h e r  
p a ren t  In second ra toon  was f o r  L 65 -69  ( range  = 1 .60  -  1 .9 5  m / s + a l k ) ,  
and t h i s  suggests t h e  presence of  as many as 15 t r a n s g r e s s l v e  
seg reg ates  f o r  long length of  s t a l k  In t h e  second ra toon in c lu d in g  
t h e  11 clones  of c l a s s  2 . 0 5  m /s + a lk  and 4 clones  in h ig h e r  c la s s e s .
A comparison of t h e  data  o f  t h e  second ra toon d i s t r i b u t i o n  t o  
t h a t  of t h e  p l a n t  cane and f i r s t  ra to o n  d i s t r i b u t i o n s  shows a pro­
nounced loss In s t a l k  length by most of t h e  c lones  in second r a to o n .
Only t h e  4 h ig h e s t  t r a n s g r e s s i v e  segregates  in second r a t o o n ,  2 . 1 #
o f  t h e  progeny,  had s t a l k  lengths f a l l i n g  in c la s s e s  2 . 2 0  m /s + a lk  
o r  above as compared t o  3 7 .0 #  of t h e  progeny in those  c l a s s e s  in 
p l a n t  cane and 7 5 .0 #  In f i r s t  ra to o n .  There were no c lo nes  in 
second ra toon  w i th  s t a l k  lengths equal  t o  those  o f  t h e  longest  c lones  
of  t h e  p la n t  crop or  f i r s t  ra toon a l though  t h e  4 h ig h e s t  t r a n s g r e s s l v e  
segreg ates  of  t h e  second ra toon crop were equal in s t a l k  length t o  
what t h e  paren ts  were in t h e  p l a n t  cane.
The severe  r e d u c t io n  in mean length  o f  s t a l k  w i t h i n  t h e  second
ra toon  crop o f  t h e  progeny can b e s t  be seen by a cross  comparison of  
t h e  r e l a t i v e  f re q u e n c ie s  of  c lones  in c la s s e s  o f  t h e  f requency  
d i s t r i b u t i o n s  o f  t h e  s e p a ra t e  c rops .  Even though t h e  second ra toon  
re d u c t io n s  in s t a l k  length o f  t h e  progeny appeared seve re ,  t h e  high  
p ro p o r t io n  o f  t h e  progeny which remained equal  t o  o r  longer  In length  
o f  s t a l k  than  t h e  parents  In second ra toon suggests t h a t  some clones  
showed ra to o n in g  a b i l i t i e s  f o r  length per  s t a l k  which were comparable  
t o  those  o f  t h e  parents  o r  perhaps g r e a t e r  In some cases.
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The 30 longest  c lones  of  t h e  p l a n t  cane crop were examined t o
assess t h i s  h yp othes is .  One o f  t h e  30 clones  had missing data In t h e
second ratoon crop;  t h e  remaining 29 clones  ranged in length of  s t a l k  
f rom 2 .3 3  t o  2 . 6 3  m / s t a l k .  Thus, a l l  o f  them appeared In classes  
2 .3 5  -  2 . 6 5  m / s t a l k  In t h e  p l a n t  crop -  a rank ing equal t o  o r  g r e a t e r
than  t h a t  o f  t h e  l o n g e r - s t a l k e d  p a r e n t ,  L 6 5 -6 9 .
The second ratoon d e c l i n e  of  L 6 5 -69  expressed as t h e  percentage  
d e c l i n e  in r e l a t i o n  t o  t h e  p l a n t  crop y i e l d  of  t h a t  parent  was 
2 5 . 9 $  ( 5 - p l o t  range = 16 .3  -  3 3 . 3 $ ) .  CP 65 -357  may have shown 
somewhat less d e c l i n e  than L 65 -69  as i t s  second ratoon percentage  
d e c l i n e  was 2 0 . 3 $ ,  but  i t s  range in percentage  d e c l in e  ( 1 1 . 2  -  3 2 .0 $ )  
suggests t h a t  th ey  were about equal  in t h i s  re s p e c t .
In comparison t o  t h e  pa re n ta l  d e c l i n e s ,  t h e  mean second ratoon  
percentage d e c l i n e  of  t h e  29 longest  c lones was 2 6 , 8 $ ,  a f i g u r e  w i t h i n  
t h e  range o f  t h e  pa re n ts .  The range in percent  d e c l in e  of t h e  sample 
group was 13 .8  -  4 1 .4 $ .
F i f t e e n  c lo n es ,  5 1 .7 $  o f  t h e  group,  showed d e c l in e s  about th e  
same as those  of  t h e  p a re n ts ,  t h a t  i s ,  In t h e  range o f  2 0 .0  -  3 0 .0 $ .  
Only 4 c lo n e s ,  13 .8$  o f  t h e  group,  showed d e c l in e s  of less than 2 0 .0 $ .  
T h is  is a f a i r l y  la rge p o r t i o n  o f  t h e  group (many of which were 
t r a n s g r e s s l v e  segregates  f o r  long s t a l k  length)  which appeared t o  be 
as good as t h e  paren ts in ra to oning  a b i l i t y  f o r  s t a l k  length .
Ten o f  t h e  29 clones  of t h e  t e s t  group,  3 4 .5 $ ,  showed percentage  
d e c l in e s  of  over 3 0 . 0 $ ,  and may have been lower in ra toon in g  power 
f o r  length per s t a l k  than  t h e  pa ren ts .
In summation, t h e  data on length o f  s t a l k  suggest  t h a t  o t h e r  
than seasonal e f f e c t s  a lo ne  were Involved In t h e  marked tendency toward  
second ratoon d e c l i n e  In mean length of  s t a l k  w i t h i n  t h e  progeny and 
parents a l i k e .  The g e n e t i c  behav ior  o f  t h e  progeny in r e l a t i o n  t o  
t h a t  o f  t h e  p a re n ts '  suggests t h a t  a l though not many clones w i th  high  
i n i t i a l  s t a l k  length appeared t o  show h ig her ra toonin g  a b i l i t y  f o r  
t h i s  t r a i t  than t h e  p a re n ts ,  about h a l f  may have been e q ua l .  On th e  
o t h e r  hand, about  h a l f  or  somewhat less may have shown lower ra tooning  
a b i l i t y  o f  t h i s  t r a i t  than t h e  p a ren ts .
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Progeny b e h a v io r  o f  s t a l k  d ia m e te r :
The f requency  d i s t r i b u t i o n s  o f  mean s t a l k  d ia m e te r  a re  shown f o r  
s e p a r a t e  crops o f  t h e  progeny In T a b le  12. Po lyg en ic  i n h e r i t a n c e  Is  
i n d ic a t e d  by t h e  wide and cont inuous range in s t a l k  d ia m eters  o f  t h e  
clones and In t h e  normal shapes of  t h e  d i s t r i b u t i o n  curves .  L ike  t h e  
o t h e r  components s t u d i e d ,  t h i s  t r a i t  Is  probably  c o n d i t io n e d  by a number 
o f  genes w i t h  heterozygous a l l e l e s  a t  many loci  on se vera l  se p a r a te  
chromosome p a i r s .
In t h e  p l a n t  crop ,  d ia m e te r  o f  t h e  c lo nes  as shown in t h e  t a b l e  
ranged from c l a s s  14 .5  mm /s ta lk  t o  c la s s  3 2 .5  m m /s t a lk . -  There  were 
27 clones  In t h e  p l a n t  c ro p ,  14 .1$  o f  t h e  progeny, w i th  d ia m eters  
l a r g e r  than  t h a t  of t h e  I a r g e r - d i a m e t e r  p a r e n t ,  L 6 5 - 6 9 ,  2 5 .0  
m m /s ta lk .  T h is  inc ludes  14 c l o n e s ,  7 . 3 $  o f  t h e  progeny,  In c la ss
2 5 . 5  m m /s ta lk ,  6 c lo n e s ,  3 . 1 $  of  t h e  progeny,  in c la s s  2 6 . 5  m m /s ta lk ,
3 c lo n e s ,  1 . 6 $ ,  in c la s s  2 7 . 5  m m /s ta lk ,  2 c lo n e s ,  1 . 0 $ ,  in c la s s  2 8 . 5  
m m /s ta lk  and 1 c l o n e ,  0 . 5 $  o f  t h e  progeny,  each In c la s s e s  2 9 . 5  and
3 2 .5  m m /s ta lk .  These 27 c lo n e s ,  hav ing exceeded t h e  p l a n t  crop  
d iam ete r  o f  L 6 5 - 6 9 ,  a r e  i n d i c a t i v e  o f  t r a n s g r e s s i v e  i n h e r i t a n c e  f o r  
l a r g e  s t a l k  d ia m e te r  w i t h i n  t h e  progeny,  in t h i s  c ro s s ,  t r a n s g r e s s l v e  
s e g r e g a t io n  was In vo lved  in t h e  In h e r i t a n c e  o f  each component o f  
y i e l d  as s e p a r a t e l y  con s id ered .  I t  was not  shown f o r  t h e  i n h e r i t a n c e  
o f  e s t im a te d  y i e l d ,  however.
Another 22 c lo n e s ,  11 .5$  o f  t h e  progeny,  appear in t h e  2 4 .5  m m /s ta lk  
c l a s s  I n . t h e  p l a n t  crop .  These clones e q u a l l e d  L 6 5 -6 9  in mean d iam ete r  
o f  s t a l k .  The next  lower c l a s s ,  2 3 .5  m m /s ta lk ,  c o n ta in s  19 clones
Tab le  12. Frequency d i s t r i b u t i o n s  of  mean s t a l k  d iameter  o f  t h e  progeny in p l a n t  cane,  f i r s t  
ratoon and second ratoon c ro p s .
No. and r e l a t i v e  frequency of  c lones in fo l lo w in g mean sta  1 k diameter  c lasses (mm/sta1k)
1 5 .5 * 16.5 17.5 18.5 19.5 20 .5 21 .5 22 .5 23 .5 24 .5 25 .5 26 .5 27 .5 2 8 . 5 *
P la n t  cane
No. c lones 2 1 6 20 24 29 42 19 22 14 6 3 4
Rel f r e q  1%) 1.0 0 . 5 3.1 10.4 12.5 15.1 21 .9 9 .9 11 .5 7 .3 3.1 1 .6 2.1
F i r s t  ratoon
No. clones 2 3 14 31 34 36 29 21 7 9 1 4 1
Rel f r e q  (%) 1 .0 1 .6 7 . 3 16.1 17.7 18.8 15.1 10.9 3 .6 4 .7 0 .5 2.1 0 . 5
Second ratoon
No. c lones 2 11 17 33 30 42 18 13 9 6 3 1
Rel f r e q  (%) 1.0 5 .9 9 . 2 17.8 16.2 22 .7 9 . 7 7 .0 4 .9 3 .2 1.6 0 . 5
Mean s t a l k  d iameter  o f  parents In:  P la n t  cane F i r s t  ratoon Second ratoon
L 65-69  2 5 .0  2 4 .0  22 .6
CP 65-357  2 3 .9  2 3 .2  2 1 .2
*  (Lowermost and uppermost classes of t h i s  frequency d i s t r i b u t i o n  a re  compressed. Lowermost c lass  
a c t u a l l y  inc ludes clones in classes 1 3 . 5 ,  and 14.5 mm/sta lk.  Uppermost c la ss  includes  clones in 
classes 2 8 . 5 ,  2 9 . 5 ,  3 0 . 5 ,  31 .5  and 32 .5  m m /s ta lk ) .
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which e q u a l l e d  t h e  p l a n t  cane s t a l k  d ia m e te r  o f  CP 6 5 - 3 5 7 ,  2 3 . 6  m m /s ta lk .
In a l l ,  t h e r e  were 68 c lo n e s ,  3 5 . 4 $  o f  t h e  progeny,  equal  t o  o r  l a r g e r
than  CP 65 -357  In d iam ete r  o f  s t a l k  in t h e  p l a n t  c rop .
D i r e c t l y  below t h e  performance o f  CP 6 5 -35 7  was a la rge  group of
42 c lo n e s ,  2 1 . 9 $  o f  t h e  progeny,  In c l a s s  2 2 .5  m m /s ta lk .  The p l a n t  
crop average  f o r  s t a l k  d ia m ete r  o f  t h e  progeny,  2 2 .5  m m /s ta lk ,  f e l l  
w i t h i n  t h i s  c l a s s .  Counting t h i s  c l a s s  and a l l  those below,  a t o t a l  
o f  124 c lo n e s ,  o r  6 4 . 5 $  o f  t h e  progeny,  were s m a l l e r  in s t a l k  d iameter  
in t h e  p l a n t  crop than  t h e  s m a I l e r - d i a m e t e r  p a r e n t ,  CP 6 5 - 3 5 7 .  Thus,  
more than  h a l f  o f  t h e  progeny were to o  smaI I In d iam ete r  t o  be 
a c c e p t a b l e  in a breed ing program. Such la rge  p r o p o r t io n s  o f  so-  
ca l  led t r a s h y  c lones  occur  r e g u l a r l y  w i t h i n  t h e  h i g h l y  heterogeneous ,  
d i v e r s e  pro gen ies of  i n t e r s p e c i f i c  sugarcane h y b r id  x h yb r id  c rosses .
The f i r s t  ratoon f requency  d i s t r i b u t i o n  shows 22 c lo n e s ,  11 .4$  
o f  t h e  progeny,  which exceeded t h e  f i r s t  ra toon mean s t a l k  d iam e te r  
o f  t h e  p a r e n t s .  T h is  in c lu d es  7 c lo nes  in c la s s  2 4 .5  m m /s ta lk ,  9 
c lo nes  in c la s s  2 5 . 5  m m /s ta lk ,  1 c lo ne  in c la s s  2 6 . 5  m m /s ta lk ,  4 
clones  in c la s s  2 7 . 5  m m /s ta lk  and 1 c lo n e  In c la s s  2 9 . 5  m m /s ta lk .
Another 21 c lo n e s ,  10 .9 $  o f  t h e  progeny,  had f i r s t  ra toon s t a l k  
d ia m e te rs  o f  2 3 . 2  t o  2 4 . 0  m m /s ta lk  ( c l a s s  2 3 . 5 )  and were t h e r e f o r e  equal  
t o  t h e  parents  in f i r s t  ra toon  mean s t a l k  d ia m e t e r .  Thus,  a t o t a l  
o f  43 c lo n e s ,  2 2 . 3 $  o f  t h e  progeny,  were equal t o  o r  g r e a t e r  than  
t h e  pa ren ts  In mean s t a l k  d ia m ete r  o f  t h e  f i r s t  ra toon c ro p .  T h is  is 
somewhat lower than  t h e  3 5 . 4 $  found in t h e  p l a n t  cane c rop .
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A l l  c lones  In t h e  f i r s t  ra toon frequency d i s t r i b u t i o n  below 
c la s s  2 3 .5  mm/s ta lk  were i n f e r i o r  In d iam eter  o f  s t a l k  t o  t h e  
p a r e n ts .  T h is  in c ludes  149 c lo n es ,  or  11,6% o f  t h e  progeny,  which 
ranged from c la s s  14 .5  mm/s ta lk  t o  c la s s  2 2 . 5  mm/sta lk  in d iam eter  In 
t h e  f i r s t  ratoon crop .  Most of t h e s e  clones  were to o  smal l in 
diameter  of s t a l k  t o  be a cce p tab le  in t h e  p l a n t  crop and remained 
t h a t  way in th e  f i r s t  ra to o n .  T h is  is  a very  high frequency of  t h e  
progeny t h a t  would have been unacceptable on t h e  basis o f  a s i n g l e  
t r a i t .
There was evidence  of  ratoon d e c l i n e  in s t a l k  diameter  of  th e  
progeny as e a r l y  as f i r s t  ra to o n .  Th is  is in d ic a te d  In Tab le  12 by 
reduced f re q u en c ies  of  c lones in t h e  h igher mean s t a l k  diameter  c lasses  
and increased f re q u en c ies  in lower c la sse s  in t h e  f i r s t  ratoon  
d i s t r i b u t i o n  as compared t o  th e  p l a n t  crop d i s t r i b u t i o n .  Note t h a t  
of  t h e  7 mean s t a l k  diameter  c la s se s  of 2 2 . 5  mm /s ta lk  and above,  a l l  
except  one c la ss  ( c la s s  2 3 .5  mm/s ta lk )  conta ined  fewer clones in th e  
f i r s t  ratoon than in t h e  p la n t  cane crop.  Furthermore ,  t h i s  is 
analagous t o  t h e  p a r e n t s '  b ehav io r .  As p r e v i o u s ly  po in ted o u t ,  both 
had somewhat lower means In t h e  f i r s t  ratoon crop.
Of t h e  68 h ig h est  c lones  In t h e  p l a n t  crop ( those  in c la sse s  2 3 .5  
mm/stalk  and above) on ly  8 did not  show lower s t a l k  d iamete r  in th e  
f i r s t  ratoon crop.  Two o f  these  8 clones  showed no change in s t a l k  
d iam ete r  and t h e  o t h e r  6 had s l i g h t l y  h ig h er  d iamete rs  In t h e  ratoon  
crop ( range of  increase  = 0.1 t o  1 .2  mm/sta lk  -  da ta  not  shown). The 
range In d e c l i n e  of  t h e  68 clones  was from 0 . 0  t o  3 . 8  mm/sta lk and th e
i n
mean d e c l i n e  was 1 .7  mm/sta lk .  I n t e r e s t i n g l y ,  2 apparent  t r a n s g r e s s iv e  
segregates  f o r  la rg e  s t a l k  d iameter  were among t h e  8 clones  t h a t  showed 
no d e c l i n e  in s t a l k  d iam eter  -  one in c la s s  2 5 . 5  mm/sta lk  and 1 in 
c la s s  2 7 .5  mm/sta lk .
N ea r ly  h a l f  o f  t h e  68 clones which appeared t o  be acc ep tab le  in 
p l a n t  cane d e c l in e d  s e r io u s l y  enough in f i r s t  ratoon t o  render them 
I n f e r i o r ,  based on t h e  behav ior  of  CP 6 5 -3 5 7 .  The evidence  f o r  o v e r a l l  
f i r s t  ratoon d e c l in e  in s t a l k  diameter  o f  t h e  progeny is  obvious, and 
t h i s ,  In l i g h t  of  t h e  f a c t s  t h a t  mean s t a l k  length showed an average  
in crease  in f i r s t  ratoon w h i le  mean we ight  per s t a l k  showed o v e r a l l  
f i r s t  ratoon decrease,  suggests an Im portant  in f lu e n c e  of  d e c l i n i n g  
mean d iameter  of  s t a l k  on t h e  d e c l i n e  in weight  per  s t a l k  as e a r l y  
as f i r s t  ra to o n .  U n f o r t u n a t e l y ,  the  causes of  e a r l y  ratoon d e c l in e  
in s t a l k  d iameter  in Louisiana are probably myriad and some can o n ly  
be t h e o r i z e d .
The second ratoon frequency d i s t r i b u t i o n  o f  s t a l k  d iam eter  Is  
centered  on t h e  o v e r a l l  progeny mean o f  20 .0 6  mm/stalk ( T a b le  7 ) ,  
and shows 19 c lo n es ,  or 1 0 .2% of  t h e  progeny,  w i th  la r g e r  second 
ra toon  mean s t a l k  d iameters than L 6 5 - 6 9 ,  t h e  l a r g e r  d iamete r  parent  
of  t h e  c ross .  Th is  Inc ludes those clones  In c lasses  23 .5  mm/stalk  
and above.  The 4 h ig hest  o f  these  c lo n e s ,  in c lu d in g  t h e  3 in c lass
2 5 .5  mm/s ta lk  and 1 in c la ss  2 8 .5  m m /s ta lk ,  had l a r g e r  second ratoon  
mean s t a l k  d iameters than t h a t  of L 65 -69  in t h e  p la n t  crop .  Although  
th es e  4 c lones d id  not  in any crop exceed t h e  est imated  y i e l d  o f  
L 6 5 - 6 9 ,  th e y  a re  e s p e c i a l l y  strong ev idence  of  t r a n s g r e s s lv e
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s e g r e g a t i o n  f o r  la r g e  s t a l k  d ia m e t e r .
In a d d i t i o n  t o  t h e  19 clones  w i t h  l a r g e r  mean d ia m e te r  o f  s t a l k  
than  L 6 5 -6 9  in second r a to o n ,  t h e r e  were 13 c lo n e s ,  7 . 0 % o f  t h e  
progeny,  in c la s s  2 2 .5  m m/sta lk  which equal  l e d . t h e  second ratoon  
per formance o f  L 6 5 -6 9  in s t a l k  d ia m e t e r .  The 18 clones  in t h e  
next  lower c l a s s ,  2 1 . 5  m m /s ta lk ,  were not  equal  t o  L 6 5 -6 9  but  did  
equal  t h e  second ra toon d ia m e te r  o f  CP 6 5 - 3 5 7 ,  2 1 . 2  m m /s ta lk ,  and 
in t o t a l  t h e r e  were 50 c lo n e s ,  2 6 . 9 ^  o f  t h e  progeny,  equal  t o  o r  
l a r g e r  than CP 65 -357  in d ia m e te r  In t h e  second ra toon crop .
There  were more clones  near t h e  lower extreme o f  smal l  s t a l k  
d ia m e te r  in t h e  second ra to on crop than  in t h e  o t h e r  2 c ro ps .  In 
f a c t ,  135 o f  t h e  185 remain ing c lo nes  In t h e  second ra toon crop ,
72.9% were below CP 6 5 -3 5 7  and hence would be cons id ered  i n f e r i o r  
and p robab ly  u n accep tab le  in r e s p e c t  t o  s t a l k  d iam e te r  a lo n e .
T h is  inc lu des  a l l  c lones in c la s s e s  2 0 . 5  m m/s ta lk  and below In t h e  
second ra toon  f requency  d i s t r i b u t i o n .  I t  is p o s s ib le  t h a t  some o f  
t h e s e  c lo nes  e q u a l l e d  t h e  pa ren ts  in y i e l d  o f  t h e  second ra to on crop  
due t o  sheer  numbers o f  s t a l k s ;  however,  t h e i r  smal l  d ia m eters  a re  
a s e r i o u s  d e f e c t  which is  a s s o c ia te d  w i th  o t h e r  u n d e s i r a b le  
c h a r a c t e r i s t i c s .  N e a r ly  a l l  o f  t h e s e  clones  would be r e j e c t e d  e a r l y  
in a s e l e c t i o n  program f o r  f a i l i n g  t o  meet minimum d ia m ete r  s ta n d a r d s .
A p rogress ion  toward  severe  second ra toon d e c l i n e  in mean s t a l k  
d ia m e t e r  o f  t h e  progeny is  c l e a r l y  shown in t h e  second ratoon  
f req u en c y  d i s t r i b u t i o n  of  t h i s  t r a i t .  N o t ic e  t h e  s t ro ng  tendency  
toward  reduced f re q u e n c ie s  of  c lones  in c la sse s  2 1 . 5  m m /s ta lk
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and above,  and increased f re q u en c ies  of  c lones  in lower c la sses  In  
t h e  second ratoon f requency  d i s t r i b u t i o n  in comparison t o  t h e  p l a n t  
crop and f i r s t  ra toon  f requency d i s t r i b u t i o n s .  F u r t h e r ,  I t  would 
appear t h a t  t h e  re d u c t io n  In d iameter  o f  t h e  clones  was more severe  
from f i r s t  ratoon t o  second ratoon than t h e  amount o f  re d u c t io n  from 
p l a n t  cane t o  f i r s t  ra to o n .  Th is  can a ls o  be noted f o r  t h e  p a ren ts .
Reference  was made e a r l i e r  t o  t h e  behav io r  in f i r s t  ratoon o f  th e  
68 clones which were in c lasses  2 3 .5  mm/sta lk and above (equal  t o  o r  
l a r g e r  In d iam eter  o f  s t a l k  than CP 6 5 -357 )  in t h e  p l a n t  cane crop.  
These clones  were examined In d e t a i l  In regard t o  t h e i r  amount of  
second ratoon d e c l i n e  In s t a l k  d iameter  w i th  respect  t o  t h e  amount 
o f  second ra toon  d e c l i n e  in s t a l k  d iamete r  of  t h e  p a ren ts .  Five o f  
t h e  68 clones  had too  few s t a l k s  by second ratoon t o  provide adequate  
samples and t h e i r  data were not  used. Of t h e  63 remaining c lo n es ,  
a l l  were found t o  have de c l in e d  in d ia m eter  o f  s t a l k  in second ratoon  
in comparison t o  t h e i r  performance in p l a n t  cane.  The amount o f  t h i s  
d e c l i n e  ranged from 0 . 2  t o  8 . 3  mm/stalk and the  mean d e c l i n e  of  t h e  
group was 3 .3  mm/sta !k .  The mean d e c l i n e  o f  t h e  group expressed in 
terms o f  second ratoon percentage  d e c l i n e  of  t h e  p la n t  crop was 13.2?  
( range = 0 . 8  -  3 2 . 8 ? ) .  Th is  amount of  d e c l i n e  in s t a l k  d iam eter  was 
somewhat l a r g e r  than those  o f  t h e  pa ren ts .  L 65-69 d e c l in e d  an 
average  of  2 . 4  mm/sta lk  from p l a n t  cane t o  second ra to o n .  Th is  
c a l c u l a t e d  t o  an average  9 .6 ?  loss in s t a l k  d iameter  in second ratoon . 
f o r  t h a t  p a ren t  ( range of  ? second ratoon d e c l in e  = 7 . 3  -  1 0 . 8 ? ) .
CP 65 -357  showed a s i m i l a r  amount of  second ratoon d e c l i n e ;  an average
loss In s t a l k  d ia m e te r  o f  2 . 7  m m /s ta lk .  T h is  was an 11.3$  d e c l i n e  
in s t a l k  d ia m e te r  In second ra toon ( ran g e  o f  $ second ratoon d e c l i n e  
0 . 0  -  2 4 . 9 $ ) .
Only 15 o f  t h e  63 c lo n e s ,  o r  a p p r o x im a te ly  2 3 . 8 $  o f  t h e  sample 
gro up,  showed s i m i l a r  second ra toon percentage  d e c l i n e s  in s t a l k  
d iam ete r  t o  th o se  o f  t h e  pa re n ts  -  w i t h i n  a range o f  8 . 0  -  1 2 .0 $ .
Most o f  t h e  group,  34 c lones  o r  5 4 . 0 $ ,  showed d e c l i n e s  g r e a t e r  than  
th o se  o f  t h e  p a re n ts  ( g r e a t e r  th an  1 2 . 0 $ ) .  Just  how much loss in 
e s t im a t e d  y i e l d  such la rge  d e c l in e s  in s t a l k  d iam e te r  may account f o r  
was undetermined in t h i s  s tu d y .  I t  is probably  a s a f e  assumption,  
however,  t h a t  t h e  losses were a p p r e c i a b l e .  A 10 t o  20$ loss In 
s t a l k  d ia m ete r  could  p o s s ib ly  account f o r  an e q u a l l y  ia rg e  loss In 
e s t im a te d  y i e l d .
T h is  b r in g s  up th o se  clones  which showed less d e c l i n e  in s t a l k  
dia m e te r  than  t h e  p a r e n t s .  In a l l  t h e r e  were 14 such c lo n e s ,  2 2 .2 $  
of  t h e  sample group,  which showed less than  8 . 0 $  d e c l i n e  in s t a l k  
d ia m e te r  f rom p l a n t  cane t o  second r a to o n .  There  was no r e a d i l y  
d i s c e r n i b l e  s p e c i f i c  p a t t e r n  In regard t o  where t h e s e  clones ranked  
In t h e  sample.  Some o f  them were c lo nes  which o n ly  e q u a l l e d  t h e  
p l a n t  crop d ia m e te r  o f  th e  lo w e r -d ia m e te r  p a r e n t ,  CP 6 5 - 3 5 7 ,  and 
some were t r a n s g r e s s l v e  segregates  f o r  la r g e  s t a l k  d ia m e te r .
Clones such as t h e s e  might  be o f  I n t e r e s t  in a breed ing  program.  
Any means o f  reduc ing  t h e  amount o f  second ra toon y i e l d  loss through  
s e l e c t i o n  cou ld  be v a l u a b l e ,  and t h e  p o s s i b i l i t y  t h a t  c lones  e x i s t  
which d e c l i n e  less in d ia m e te r  than  o t h e r s  (and even less th an
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e s t a b l i s h e d  v a r i e t i e s )  suggests an approach t o  s e l e c t i o n  f o r  improved 
ra to o n in g  a b i l i t y  o f  mean s t a l k  we ig ht  th rough  t h i s  component.
Of course ,  o t h e r  parameters a r e  invo lv ed  such as th e  ra toon beh a v io r  
o f  t h e  o t h e r  i n d i v i d u a l  components o f  y i e l d  w i t h i n  a c lo n e .  For  
I n s t a n c e ,  a la rge  amount o f  d e c l i n e  in s t a l k  p o p u la t io n  can have a 
d e v a s t a t i n g  e f f e c t  on a c l o n e ’ s y i e l d  even when i t s  mean s t a l k  we ig ht  
o f  t h e  p l a n t  crop remains n e a r l y  co n s ta n t  over t h e  ra to o n s .  Such 
c o m p l ic a t i n g  r e l a t i o n s h i p s  deserve  c a r e f u l  c o n s i d e r a t i o n .
Be+ween-Crops C o r r e l a t i o n s  For Est imated Y i e l d  
And I t s  Components W i th in  The Progeny
Phenotypic c o r r e l a t i o n  c o e f f i c i e n t s  were c a l c u l a t e d  between 
se p a r a te  crops of t h e  progeny t o  examine t h e  a s s o c ia t io n  o f  c lona l  
y i e l d  c h a r a c t e r i s t i c s  in one crop t o  those  o f  succeeding crops.
T ab le  13 shows th ese  c o e f f i c i e n t s  f o r  es t im ated  y i e l d  and each of  I t s  
components.
R e l a t i v e l y  s t rong a s s o c i a t io n  o f  e s t im ated  y i e i d  and i t s  
components is  in d ic a te d  by th e  c o r r e l a t i o n s  between t r a i t s  in th e  
p l a n t  crop w i th  t r a i t s  In t h e  f i r s t  ratoon crop o f  t h e  progeny.  
Estimated y i e l d  o f  t h e  progeny in f i r s t  ra toon c o r r e l a t e d  w el l  w i th  
e st im ated  y i e l d  in t h e  p la n t  cane crop ( r  = 0 . 6 7 * * ) ,  and s i m i l a r ,  
r e l a t i v e l y  s t ro n g ,  h ig h ly  s i g n i f i c a n t  c o r r e l a t i o n  c o e f f i c i e n t s  were 
computed f o r  each of t h e  s e p ara te  components o f  es t im ated  y i e l d  In 
t h i s  crop comparison.  For s t a l k  p o p u la t io n ,  t h e  c o r r e l a t i o n  
c o e f f i c i e n t  was r  = 0 . 8 0 * * ,  thus  I n d i c a t i n g  t h a t  c lones  of high 
standing  in t h e  p l a n t  crop w i th  resp e c t  t o  t h i s  t r a i t  were g e n e r a l l y  
high In standing w i t h i n  t h e  f i r s t  ratoon crop .
The c o r r e l a t i o n  c o e f f i c i e n t s  between t h e  p la n t  crop and f i r s t  
ra toon crop f o r  s t a l k  we ight  t r  = 0 . 7 3 * * )  and i t s  components, s t a l k  
length ( r  = 0 . 6 0 * * )  and s t a l k  d iamete r  ( r  = 0 . 8 4 * * ) ,  a ls o  in d i c a t e  
good agreement U . e . ,  high r e p e a t a b i l i t y )  between t h e  r e l a t i v e  
ranking  of c lones  in t h e  p la n t  crop and t h e i r  r e l a t i v e  ranking  in t h e  
f i r s t  ratoon crop w i th  respect  t o  t h e s e  c h a r a c t e r i s t i c s .
T ab le  13. Phenotypic c o r r e l a t i o n  c o e f f i c i e n t s  Cr) between same t r a i t s  in d i f f e r e n t  crops o f  
t h e  progeny.
Crop comparisons
P la n t  cane and F i r s t  ratoon and P la n t  cane and
T r a i t f  i r s t  ratoon second ratoon second ratoon
Est i mated 
y i e l d 0 . 6 7 * * 0 . 6 4 * * 0 . 4 6 * *
S t a l k
popula t ion 0 . 8 0 * * 0 . 7 3 * * 0 . 6 2 * *
S t a l k
weight 0 . 7 3 * * 0 . 7 2 * * 0 . 6 7 * *
Sta Ik 
length 0 . 6 0 * * 0 . 4 5 * * 0 . 4 4 * *
S t a l k  
d iameter 0 . 8 4 * * 0 . 8 4 * * 0 . 7 8 * *
* *  = S i g n i f i c a n t  a t  th e  1 percent  level  o f  p r o b a b i l i t y .
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Hebert  ( 3 5 ) ,  in a prev ious  experiment showed s i m i l a r  a s s o c ia t io n s  
o f  c e r t a i n  c h a r a c t e r s  between t h e  p l a n t  crop and f i r s t  ratoon crop of  
clones e s t a b l i s h e d  from s i n g l e  stoo l  p rogen ies .  He obta in ed  a h ig h ly  
s i g n i f i c a n t  c o r r e l a t i o n  c o e f f i c i e n t  ( r  = 0 . 6 4 )  between s t a l k  d iameter  
in t h e  p la n t  crop and s t a l k  diameter  in t h e  f i r s t  ratoon which 
in d ic a t e d  r e l a t i v e l y  high r e p e a t a b i l i t y  o f  t h i s  t r a i t ,  but  noted 
t h a t  some clones a p p a r e n t ly  d id  not " g iv e  t h e  same r e l a t i v e  s t a l k  
diam eter  In t h e  2 seasons."
Since i t  has a l r e a d y  been shown In t h i s  experiment t h a t  t h e r e  
was l i t t l e  o r  no d e c l i n e  f o r  y i e l d  or  i t s  components in t h e  f i r s t  
ra toon  crop,  i t  is f e l t  t h a t  t h e  high c o r r e l a t i o n  c o e f f i c i e n t s  
between t h e  p la n t  cane and f i r s t  ratoon crops do not have an 
Impor tant  b ear ing  on t h e  s u b je c t  of  ratoon d e c l i n e .
The c o r r e l a t i o n s  of  t h e  next  comparison,  t h a t  of  t h e  f i r s t  
and second ratoon crops ,  a re  very  s i m t l a r  t o  those f o r  t h e  comparison 
of  t h e  p la n t  crop t o  f i r s t  ratoon crop.  Even t h e  c o r r e l a t i o n  f o r  
est im ated  y i e l d  between t h e  f i r s t  and second ratoon crops  
( r  = 0 . 6 4 * * )  is n e a r l y  t h e  same as i t s  c o r r e l a t i o n  between t h e  
p l a n t  crop and f i r s t  r a to o n .  Th is  again tends t o  i n d i c a t e  high 
r e p e a t a b i l i t y  and f a i r  r e l i a b i l i t y  in using a c l o n e ' s  b e hav ior  in 
a preceeding crop t o  p r e d i c t  i t s  performance In a succeeding one.  
Furthermore,  w ith  t h e  excep t io n  o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t  f o r  
s t a l k  length ,  t h e  c o r r e l a t i o n s  o f  a l l  y i e l d  components between f i r s t  
and second ratoon crops c l o s e l y  p a r a l l e l  t h e i r  c o r r e l a t i o n  c o e f f i c i e n t s  
computed f o r  t h e  comparison o f  t h e  p la n t  cane t o  f i r s t  ratoon crops.
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Perhaps t h e  most fu n d a m e n ta l ly  im portant  c o r r e l a t i o n s  o f  T a b le  
13 in connect io n  w i t h  t h i s  study a r e  those  between t h e  p l a n t  crop  
and second ra to on  crop because o f  t h e i r  b ea r in g  on t h e  key quest io n  
o f  how u se fu l  and p r e c i s e  p l a n t  crop data  a re  when used as p r e d i c t o r s  
o f  second ratoon b eh a v io r  o f  c lo nes  In a b reed in g  p o p u la t i o n .  An 
answer t o  t h i s  qu es t io n  has a p p l i c a t i o n  t o  sugarcane breed ing  in 
L ouis iana  in t h a t  when clones  a r e  g iven  number assignments (names) 
w i t h i n  t h e  breed ing programs,  and thus  advanced as p o t e n t i a l  
v a r i e t i e s ,  very  l i m i t e d  in fo r m a t io n  e x i s t s  in regard  t o  t h e i r  second 
ra toon y i e l d i n g  a b i l i t y .  The assignments a r e  made m ost ly  on t h e  
b as is  o f  p l a n t  crop data  and some f i r s t  ra toon d a t a .  Furthermore ,
I t  Is  w e l l  known t h a t  many o f  t h e s e  assigned clones  a r e  d iscarded  
a t  r e p l i c a t e d  t e s t i n g  stages  because o f  f a i l u r e  t o  show a c c e p ta b le  
second ra toon y i e l d s .  I t  would be d e s i r a b l e  t o  e l i m i n a t e  such 
c lones a t  t h e  e a r l i e s t  p o s s ib le  stages o f  t h e  breed in g  programs 
where enough v a r i a b i l i t y  s t i l l  e x i s t s  t o  make o t h e r  s e l e c t i o n s  
which might  have o th e rw is e  been passed over because o f  l i m i t e d  
a v a i l a b l e  land and la bor .
With t h e  we ig h t  o f  t h e s e  f a c t o r s  in mind, t h e  c o r r e l a t i o n s  in 
T a b le  13 between t h e  p l a n t  crop and second ra toon crop ga in  added 
s i g n i f i c a n c e ,  in g e n e r a l ,  t h e  c o r r e l a t i o n s  o f  y i e l d  and i t s  
components were lower In t h i s  comparison than  in t h e  o t h e r  two,  
thus  I n d i c a t i n g  a weakening o f  a s s o c i a t i o n  o r  r e p e a t a b i l i t y  between 
t r a i t s  s ep ara te d  by one crop as opposed t o  immediate success ion.
Y e t ,  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  remained a t  le a s t  modera te ly
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strong  and h i g h l y  s i g n i f i c a n t  in a l l  cases .  E s p e c i a l l y  n o t a b le  in 
t h i s  r e s p e c t  was t h e  c o r r e l a t i o n  o f  s t a l k  d iam ete r  ( r  = 0 . 7 8 * * ) .  i t
would appear t h a t  even e s t im a te d  y i e l d  was m o d era te ly  r e p e a t a b l e
between t h e  p l a n t  cane and second ra toon crops Cr = 0 . 4 6 * * ) .
Thus,  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  between t h e  p l a n t  cane and 
second ra toon crops f o r  y i e l d  and each o f  i t s  components suggest  
t h a t  b eh a v io r  o f  t h e  clones  In t h e  second ra to on crop could  have been
p r e d i c t e d  from t h e  p l a n t  cane data  w i t h  s u f f i c i e n t  r e l i a b i l i t y  as 
t o  c a s t  doubt on t h e  need f o r  second ra toon data in t h e  s e l e c t i o n  
o f  c lo nes  w i t h  r e l a t i v e l y  s a t i s f a c t o r y  second ra toon performance.
The c o r r e l a t i o n  c o e f f i c i e n t s  do not  t e l l  t h e  whole s t o r y ,  
however.  For example,  as brought out  in an e a r l i e r  s e c t i o n ,  t h e r e  
was l i t t l e  d e c l i n e  in t h e  f i r s t  ra toon crop when compared w i th  p l a n t  
cane but  severe  d e c l i n e  occurred  In t h e  second ra toon f o r  a l l  t r a i t s ,  
w i t h  marked d i f f e r e n c e s  between c lones  in degree o f  t h i s  second 
ratoon d e c l i n e .  D e s p i te  t h i s ,  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  between 
t h e  f i r s t  ra toon  and second ra toon crops were e s s e n t i a l l y  as high  
as between t h e  p l a n t  cane and f i r s t  ra to on crops.
The quest ion  o f  t h e  v a lu e  o f  p l a n t  cane performance in p r e d i c t i n g  
b e h a v i o r  o f  c lo nes  in second r a to o n ,  consequent ly  t h e  need f o r  second 
ra toon data  o f  e x p e r im en ta l  c lones  in an e a r l y  s tag e  o f  t h e  breed ing  
programs Is not  o n l y  r e l e v a n t  in t h e  c u r r e n t  s tudy but  has g r e a t  
p r a c t i c a l  s i g n i f i c a n c e .  Because o f  doubt concern ing t h e  proper  
I n t e r p r e t a t i o n  o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  between t h e  p l a n t  
cane and second ra toon crops f o r  each o f  t h e  y i e l d  t r a i t s ,  a more
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d e t a i l e d  e v a l u a t i o n  o f  t h e  performance o f  t h e  c lo nes  In p l a n t  cane 
and second ra to o n  was under taken f o r  each o f  t h e  f o u r  y i e l d  
components in t h e  s tu d y .
In r e s p e c t  t o  s t a l k  p o p u l a t i o n ,  t h e  p a r e n t s ,  L 65 -6 9  and 
CP 6 5 - 3 5 7 ,  had means in t h e  p l a n t  cane crop o f  63 and 70 s t a l k s  per  
p l o t ,  r e s p e c t i v e l y ,  and each underwent a d e c l i n e  o f  a p p r o x im a te ly  
35$ In t h e  second ra toon  c ro p .  A t o t a l  o f  49 exp er im en ta l  c lones  
from t n e  cross had 63 o r  more s t a l k s  per  p l o t  in p l a n t  cane and 
would have been o f  p o t e n t i a l  i n t e r e s t  f o r  s e l e c t i o n  a t  t h i s  s t a g e .  
Using p l a n t  cane and second ra toon  d a t a ,  t h e  percentage  d e c l i n e  
in s t a l k  p o p u la t io n  was computed f o r  each o f  t h e s e  49 c lo n es .
Then,  based on a d m i t t e d l y  but  n e c e s s a r i l y  rough e s t i m a t e s ,  i t  was 
concluded t h a t  a p p r o x im a t e ly  50$ o f  t h e  49 c lo nes  showed a degree  
o f  d e c l i n e  s i m i l a r  t o  t h a t  o f  t h e  p a r e n ts  (ab o u t  35$)  w h i l e  t h e  
o t h e r  h a l f  o f  t h e s e  c lo nes  appeared t o  d i f f e r  from t h e  p a ren ts  
a p p r e c i a b l y  In p e rce n t  d e c l i n e ,  some showing more d e c l i n e  and o t h e r s  
less  d e c l i n e  than  t h e  p a r e n t s .  Some c lo nes  d e c l in e d  as much as 70$  
in s t a l k  p o p u la t io n  w h i l e  f o r  a few clones  t h e  d e c l i n e  was less than  
10$.
I t  appears from t h e  r e s u l t s  summarized In t h e  preced ing  
paragraph t h a t  performance o f  t h e  c lo nes  In second ra toon cou ld  not  
have been p r e d ic t e d  as r e l i a b l y  from p l a n t  cane data  as might  have 
been concluded from t h e  c o r r e l a t i o n  c o e f f i c i e n t  o f  r  = 0 . 6 2 * *  found  
f o r  s t a l k  p o p u la t io n  between t h e  p l a n t  cane and second ra toon c rops .  
Only by use o f  second ra toon data  could  t h e  clones  which appeared
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t o  be I n f e r i o r  o r  s u p e r i o r  t o  t h e  pa ren ts  be I d e n t i f i e d  and s e le c t e d  
a t  t h i s  e a r l y  s ta g e .
The above a n a l y s i s  was repea ted  f o r  each o f  t h e  o t h e r  y i e l d  
components. For s t a l k  w e ig h t ,  a p a t t e r n  o f  second ra toon d e c l i n e  
s i m i l a r  t o  t h a t  o f  s t a l k  p o p u la t io n  was found.  Aga in ,  ro u g h ly  one 
h a l f  o f  t h e  s e le c t e d  group showed second ra toon  d e c l i n e s  w i t h i n  t h e  
range o f  th o s e  o f  t h e  p a r e n t s .  For t h e  r e s t ,  about one f o u r t h  of  
t h e  group showed somewhat less second ra toon d e c l i n e  than  t h e  p a r e n t s ,  
and t h e  rem ain ing  one f o u r t h  showed somewhat more.
There were 72 e xp er im e n ta l  c lones  w i t h  mean s t a l k  lengths equal  
t o  o r  g r e a t e r  than  t h a t  o f  t h e  s h o r t e r - s t a l k e d  p a r e n t ,  CP 6 5 - 3 5 7 ,  
in t h e  p l a n t  c ro p .  A p p rox im ate ly  two t h i r d s  o f  t h e s e  72 clones  
showed second ra to o n  percentage  re d u c t io n s  in s t a l k  length of  about  
t h e  same magnitude as th o s e  o f  t h e  pa re n ts  (about  15 t o  30$ r e d u c t i o n ) .  
The r e s t  o f  t h e  c lo nes  were d iv id e d  e q u a l l y  in two d i r e c t i o n s ;  about  
15 t o  20$ o f  them showed somewhat less d e c l i n e  than  t h e  p a r e n t s ,  and 
about  t h e  same p r o p o r t io n  showed somewhat g r e a t e r  second ra toon d e c l i n e  
in mean length  th an  d id  t h e  p a r e n t s .
Perhaps t h e  e x c e p t i o n a l  c h a r a c t e r i s t i c  w i th  r e s p e c t  t o  percentage  
d e c l i n e  in second ra toon  was mean s t a l k  d i a m e t e r .  The s e l e c t e d  group  
o f  c lones  f o r  t h i s  t r a i t  c o n s is te d  o f  55 clones  w i t h  p l a n t  cane s t a l k  
dia m e te rs  equal  t o  o r  l a r g e r  th an  th o s e  o f  CP 6 5 -3 5 7  ( 2 3 . 9  mm). U n l i k e  
t h e  o t h e r  components o f  y i e l d ,  f o r  which about o n e - h a l f  o f  a l l  s e l e c t e d  
c lo nes  tended t o  show d e c l i n e s  s i m i l a r  t o  th o se  o f  t h e  p a r e n t s ,  o n ly  
about 20$ o r  o n e - f i f t h  o f  t h e  s e l e c t e d  group f o r  s t a l k  d iam ete r  re a c te d
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t h i s  way. In s te a d ,  t h e  l a r g e s t  p r o p o r t i o n  (about  60$)  o f  t h e  clones  
showed more d e c l i n e  in s t a l k  d ia m e te r  than  t h e  pa ren ts  (more than  
a p p r o x im a t e ly  10$ second ra toon d e c l i n e ) .  The remain ing  c lo n e s ,  
about 20$ o f  t h e  group,  showed somewhat less d e c l i n e  than  t h e  p a r e n t s .
These r e s u l t s  f o r  t h e  second ra to on b e h a v io r  o f  s t a l k  d iam ete r  
b e l i e  what  might  have been concluded from t h e  s t rong  c o r r e l a t i o n  o f  
r  = 0 . 7 8 * *  between s t a l k  d ia m e te r  o f  c lones  in t h e  p l a n t  crop w i th  
s t a l k  d ia m e te r  in t h e  second r a t o o n .  D e s p i te  t h i s  high c o r r e l a t i o n  
c o e f f i c i e n t ,  i t  would appear t h a t  t h e  m a j o r i t y  o f  c lo nes  w i t h  
a c c e p t a b l e  s t a l k  d iam ete r  in t h e  p l a n t  crop underwent more second 
ra toon d e c l i n e  than  t h e  p a r e n t s ,  and thus  many f e l l  below an a c c e p t a b le  
l e v e l  o f  second ratoon performance in t h i s  t r a i t .  T h is  is  a se r io u s  
d e f e c t  which could  lead t o  reduced y i e l d  in second r a to o n ,  and i t  
would appear  t h a t  t h i s  d e c l i n e  could  not  be p r e d i c t e d  on t h e  b as is  
o f  p l a n t  cane data  a lo n e .  Clones which were i n f e r i o r  o r  s u p e r i o r  t o  
t h e  pa re n ts  w i th  res p e c t  t o  t h e  amount o f  second ra toon d e c l i n e  in 
s t a l k  d ia m e te r  could  o n ly  be i d e n t i f i e d  and s e l e c t e d  by growing t h e  
second ra to on  crop ,  and i t  would thus  appear  t h a t  second ra toon data  
on s t a l k  d ia m e te r  t a k e n  a t  e a r l y  stages o f  s e l e c t i o n  could have been 
a v a l u a b l e  supplement t o  p l a n t  cane and f i r s t  ratoon data  in t h e  
p r e d i c t i o n  o f  second ra toon b e h a v io r  o f  s t a l k  d ia m ete r  o f  c lones  in 
l a t e r  t e s t  Ing .
I t  is  w e l l  known t h a t  s t a l k  p o p u la t io n  and s t a l k  d ia m e te r  a r e  
n e g a t i v e l y  c o r r e l a t e d .  For t h i s  e x p e r im e n t ,  t h i s  c o r r e l a t i o n  was 
found t o  be r  = - 0 . 3 3 * *  as an average  o f  t h e  t h r e e  c rops .  T h is
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c o r r e l a t i o n  I n d ic a t e s  a tendency  f o r  la rge  d iam eter  c lones t o  show 
lower s t a l k  p o p u la t io n  than most s m a I l e r - d l a m e t e r  c lo n e s ,  and t h e  
data bore t h i s  o u t .  However, I t  was wondered how t h i s  c o r r e l a t i o n  
r e l a t e d  t o  t h e  amount o f  second ratoon d e c l i n e  in s t a l k  p o pu la t io n  
between la rg e  d iam eter  c lones  versus small  d iameter  c lo n es .  To study  
t h i s ,  t h e  percentage second ratoon d e c l i n e  in s t a l k  popu la t ion  was 
computed f o r  th e  l a r g e r - d ia m e t e r  c lones  o f  t h e  s e le c t e d  group and 
f o r  t h e  s m a I l e r - d l a m e t e r  c lones o f  t h e  s e le c t e d  group.  No g r e a t  
d i f f e r e n c e s  could be found.  The percentage d e c l in e  in s t a l k  
p o pula t io n  was approx im ate ly  t h e  same f o r  c lones  w i th  s t a l k  diameters  
e q u a l l in g  those  o f  t h e  paren ts  as f o r  those  w ith  s t a l k  d iameters  
g r e a t e r  than those  o f  t h e  p a ren ts .  I t  d id appear,  however, t h a t  
clones  o f  a p p r e c ia b ly  s m a l l e r  d iameter  than  t h e  parents  underwent  
less second ratoon d e c l in e  in s t a l k  p o p u la t io n  than t h e  parents d id ,  
but such clones a re  u s u a l ly  o f  l i t t l e  worth because o f  t h e i r  small  
diam eter  and unacceptable mi I l a b i l i t y .
To summarize, i t  appeared t h a t  most o f  t h e  clones in a group 
s e le c t e d  on t h e  basis of  p l a n t  cane b ehav io r  in comparison t o  t h a t  of  
th e  parents  f o r  a s p e c i f i c  t r a i t  showed about t h e  same amount o f  
second ratoon percentage  d e c l i n e  in t h a t  t r a i t  as t h e  paren ts showed. 
G e n e r a l ly  speak ing ,  t h e  percentage o f  such clones  was about 50? f o r  
a l l  t r a i t s  w i th  t h e  h ig h ly  n o ta b le  excep t io n  o f  s t a l k  d iameter  where 
i t  was found t h a t  t h e  m a j o r i t y  o f  s e le c t e d  clones (a p p ro x im ate ly  60?)  
underwent more severe  second ratoon percentage  d e c l in e  than th e  
paren ts .
Perhaps t h e  most im portant  concept  a r i s i n g  from t h i s  t r e a t m e n t  
o f  t h e  d a t a ,  however,  is t h a t  t h e r e  always appeared t o  be some clones  
which showed more and some which showed less second ratoon percentage  
d e c l i n e  in each t r a i t  than  t h e  p a r e n t s .  Al though t h e  a p p l i c a t i o n  o f  
t h i s  i n f o r m a t io n  t o  s e l e c t i o n  f o r  improved ratoon Ing a b i l i t y  is  not  
e n t i r e l y  c l e a r - c u t ,  t h e  data do suggest  t h a t  e a r l y - o b t a i n e d  second 
ra toon data  m ight  be useful  in e l i m i n a t i n g  o b v io u s ly  poor p e r fo rm ers .  
T h is  could  be p a r t i c u l a r l y  t r u e  In t h e  case o f  s t a l k  d ia m e te r  where 
i t  was found t h a t  an e s p e c i a l l y  la rg e  number o f  t h e  s e l e c t e d  group  
o f  c lo nes  showed more d e c l i n e  than  t h e  p a r e n t s .
Whether o r  not  da ta  f o r  e s t im a te d  y i e l d  i t s e l f  could be t r e a t e d  
in t h i s  manner is unknown. There were o n l y  14 clones  in t h e  p l a n t  
crop o f  t h e  progeny which y i e l d e d  as w e i l  as t h e  p a r e n t s ,  and none 
o f  th ese  showed a p p r e c ia b l y  less second ra to on percentage d e c l i n e  in 
y i e l d  th a n  t h e  p a r e n t s .  However,  some a p p a r e n t l y  showed more.
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Y i e l d  Component I n t e r r e l a t i o n s h i p s  And T h e i r  Bearing  
On RatoonIng Behavior  In The Progeny
In s e p a r a t e l y  an a ly z in g  t h e  ratoon beh av iors  o f  y i e l d  and each 
o f  I t s  major  components w i t h i n  t h e  progeny,  t h e r e  came t o  l i g h t  a 
discrepancy between t h e  number o f  c lones w i th  s u p e r io r  ratooning  
a b i l i t y  In In d i v id u a l  y i e l d  components and t h e  number o f  c lones  
w ith  s u p e r io r  ra toon in g  a b i l i t y  of  y i e l d  i t s e l f .  The i n t e n t  of  t h i s  
se c t io n  o f  t h e  d iscuss io n  Is t o  f u r t h e r  i n v e s t i g a t e  t h i s  d iscrepancy .
To beg in ,  a l l  p o s s ib le  c o r r e l a t i o n s  w i t h i n  each crop -  p la n t  
crop ,  f i r s t  ratoon c r o p l a n d  second ratoon crop -  were computed 
between e s t im ated  y i e l d  and i t s  in d iv i d u a l  components in an e f f o r t  
t o  observe f i r s t h a n d  which y i e l d  components most s t r o n g l y  
co n d i t io n e d  high y i e l d  w i t h i n  t h e  progeny,  and t o  study t h e  changes 
which occurred In these  r e l a t i o n s h i p s  as a fu n c t io n  o f  crop age.
T a b le  14 shews these  phenotypic  c o r r e l a t i o n  c o e f f i c i e n t s  
between y i e l d  and i t s  components as c a l c u l a t e d  w i t h i n  each crop  
and as an average o f  a I I crops combined.
The c o r r e l a t i o n  o f  s t a l k  popu la t io n  t o  es t im ated  y i e l d  was, as 
a n t i c i p a t e d ,  very  s trong  (average r  = 0 . 7 9 )  and h ig h ly  s i g n i f i c a n t  
in a l l  crops .  T h is  Is due t o  t h e  f a c t  t h a t  s t a l k  p o p u la t io n  i s ,  in 
c o n ju nc t io n  w i th  mean s t a l k  w e ig h t ,  a major  component o f  cane 
y i e l d .  I t  should perhaps be po in ted  out  again  t h a t  c lo n a l  y i e l d  
in t h i s  study was est im ated  as s t a l k  p opu la t io n  X mean s t a l k  w e ig h t ,  
and I t  is  r e a l i z e d  t h a t  t h i s  computat ion In I t s e l f  might have 
a r t i f i c i a l l y  s t rengthened ,  t o  some degree,  t h e  a s s o c i a t i o n s  of  y i e l d
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Tab le  14. Phenotypic c o r r e l a t i o n  c o e f f i c i e n t s  f o r  e s t im a ted  y i e l d  
and i t s  components w i t h i n  p l a n t  cane, f i r s t  ratoon and 
second ra toon c rops ,  and as an average o f  a 11 crops 
combined f o r  th e  progeny.
Est  i mated 
per p I
y i e l d  of  
ot  and
cane
S t a l k  p o pu la t ion  
P la n t  cane 
F i r s t  ratoon  
Second ratoon  
Average
Mean s t a I k  weight  
P la n t  cane 
F i r s t  ratoon  
Second ratoon  
Average
Mean s t a l k  length  
P l a n t  cane 
F i r s t  ratoon  
Second ratoon  
Average
Mean s t a l k  diameter  
P l a n t  cane 
F i r s t  ratoon  
Second ratoon  
Average
Phenotypic c o r r e l a t i o n  
 c o e f f  i c l e n t s
0 . 7 0  * *  
0 . 8 0  * *  
0 . 8 7  * *  
0 .8 0
0 . 5 6  * *  
0 . 4 2  * *  
0 . 3 9  * *  
0 .4 6
0 . 6 0  * *  
0 . 5 7  * *  
0 . 4 5  * *  
0 .5 4
0 . 2 2  *  
0 .0 5  
0 . 1 0  
0 . 1 2
* ,  * *  = s i g n i f i c a n t  a t  t h e  5 percent  and 1 percent  p r o b a b i l i t y  l e v e l s ,  
r e s p e c t i v e l y ;  o t h e r  c o r r e l a t i o n  c o e f f i c i e n t s  n o n s i g n i f i c a n t .
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t o  s t a l k  p o p u la t io n  and mean s t a l k  w e ig h t .  However, upon rev iew of  
some past  l i t e r a t u r e ,  such as t h a t  o f  Hebert  ( 3 3 ) ,  concerning t h e  
e s t im a t io n  o f  cane y i e l d s  In sugarcane,  i t  can be s t a t e d  t h a t  
e st im ated  y i e l d s  and y i e l d s  determined through ac tu a l  weighing  a re  
found in genera l  t o  be in good agreement.
The c o r r e l a t i o n  o f  mean s t a l k  weight  t o  es t im ated  y i e l d  w i t h i n  
t h e  progeny is shown in T ab le  14 t o  have been moderate ly s trong and 
h i g h l y  s i g n i f i c a n t  across a i l  crops ( t h r e e - c r o p  average r  = 0 . 4 6 ) .
Mean s t a l k  w e ig h t ,  l i k e  s t a l k  p o p u la t io n ,  was expected t o  c o r r e l a t e ,  
s t r o n g l y  w i th  es t im ated  y i e l d .
The c o r r e l a t i o n  c o e f f i c i e n t s  f o r  s t a l k  p o pu la t ion  t o  es t im ated  
y i e l d  were h ig h e r ,  and remained so over  a l l  crops,  than t h e  
c o r r e l a t i o n  c o e f f i c i e n t s  of mean s t a l k  weight  t o  es t im ated  y i e l d ,  
and th u s  a h ig he r  importance of  adequate s t a i k  pop u la t io n  over  t h e  
importance o f  high s t a l k  weight  in t h e  obta inment of  adequate y i e l d  
w i t h i n  t h e  progeny would seem t o  be In d ic a te d  by th e  d a ta .
S e l e c t io n  f o r  good ra tooning  a b i l i t y  cannot ,  however, be based 
s t r i c t l y  upon s e l e c t i o n  f o r  high s t a l k  popu la t io n  alone as good 
weight  per  s t a l k  is  a ls o  o f  c o n s id e ra b le  importance.
I t  is a l s o  i n t e r e s t i n g  t h a t  t h e  c o r r e l a t i o n  o f  s t a l k  p o p u la t io n  
t o  es t im ated  y i e l d  Increased s t e a d i l y  w i th  crop age w h i l e  th e  
c o r r e l a t i o n  o f  mean s t a l k  weight  t o  es t im ated  y i e l d  decreased w i th  
crop age.  T h is  may I n d i c a t e  a somewhat g r e a t e r  Importance o f  
s e l e c t i n g  f o r  b e t t e r  than  average s t a l k  p o pu la t ion  in p rocur ing  
high r a to o n in g  a b i l i t y  than  t h e  s e l e c t i o n  o f  c lones  w i th  g r e a t e r
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than  average  w e ig h t  per  s t a l k .  S u r e l y ,  though,  both adequate s t a l k  
p o p u la t io n  and w e ight  per  s t a l k  should be g iv e n  due c o n s i d e r a t i o n  In 
s e l e c t i n g  f o r  high r a to o n in g  a b i l i t y .
The c o r r e l a t i o n s  o f  mean s t a l k  length t o  e s t im a te d  y i e l d  a r e  a l s o  
presented  In T a b le  14. These c o r r e l a t i o n s  were a l l  m o de ra te ly  s t r o n g ,  
h i g h ly  s i g n i f i c a n t ,  and averaged r  = 0 . 5 4  o ver  a l l  c rops.  I t  would 
appear t h a t  c lones  o f  h ig h e r  y i e l d  tended t o  be a s s o c ia te d  w i t h  
adequate length  o f  s t a l k .
The l a s t  s e t  o f  c o r r e l a t i o n s  In t h e  t a b l e ,  those  o f  mean s t a l k  
diam ete r  t o  e s t im a te d  y i e l d ,  were much weaker than  th o se  o f  es t im a ted  
y i e l d  w i t h  any o f  I t s  o t h e r  i n d i v i d u a l  components. Only w i t h i n  t h e  
p l a n t  cane crop d id  t h i s  c o r r e l a t i o n  reach s t a t i s t i c a l  s i g n i f i c a n c e  
and even here  i t  was weak,  i n d i c a t i n g  l i t t l e  a s s o c i a t i o n .  From th ese  
data  t h e r e  would appear t o  have been no r e s t r i c t i o n s  on o b t a i n in g  
clones  o f  good y i e l d i n g  a b i l i t y  f rom among clones o f  v a r i o u s  d iam e te r  
s i z e s  w i t h i n  t h e  progeny. Clones o f  very  smal l  s t a l k  d ia m e te r  a r e ,  
however,  u s u a l l y  una cce p tab le  f o r  o t h e r  reasons.
The next  t a b l e ,  T a b le  15, shows t h e  phenotypic c o r r e l a t i o n  
c o e f f i c i e n t s  between t h e  s e p a r a te  components o f  y i e l d  w i t h i n  t h e  
progeny c a l c u l a t e d  by crops and as an average  o f  crops .
Taking them in o r d e r  o f  appearance ,  s t a l k  p o p u la t io n  is  f i r s t  
c o r r e l a t e d  t o  mean s t a l k  w e ig h t  and t h i s  r e l a t i o n s h i p  is  shown t o  
have been n e g a t i v e ,  low In magnitude ,  and s i g n i f i c a n t  o n ly  w i t h i n  
t h e  p l a n t  crop and f i r s t  r a to o n .  T h is  im p l ie s  t h e  presence o f  an 
Inverse  r e l a t i o n s h i p ,  a l t hough  not  v e ry  s t r o n g ,  o f  s t a l k  p o p u la t io n
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T a b le  15. Phenotyp ic  c o r r e l a t i o n  c o e f f i c i e n t s  between t h e
i n d i v i d u a l  components of  y i e l d  w i t h i n  p l a n t  cane,  f i r s t  
ra toon and second ratoon c ro ps ,  and as an average  o f  
a l l  crops combined f o r  t h e  progeny.
Y i e l d  component Phenotyp ic  c o r r e l a t i o n
comparisons coef  f  i c i e n t s _______
S t a l k  p o p u la t io n  and
Mean s t a I k  w e ig h t
P l a n t  cane -  0 .1 7 #
F i r s t  ra toon -  0 .1 6 #
Second ra toon -  0 . 0 6
Average -  0 . 1 3
Mean s t a l k  length
P l a n t  cane 0 . 2 0 #
F i r s t  ra toon 0 . 2 9 * #
Second ra toon 0 . 1 9 *
Average 0 . 2 3
Mean s t a l k  d ia m e te r
P l a n t  cane -  0 . 3 2 * *
F i r s t  ra toon -  0 . 4 2
Second ratoon -  0 . 2 5 * *
Average -  0 . 3 3
Mean s t a l k  w e ig h t  and
Mean s t a l k  length
P l a n t  cane 0 . 5 9 * *
F i r s t  ra to o n 0 . 5 2 * *
Second ra toon 0 . 5 8
Average 0 . 5 6
Mean s t a l k  d iam e te r
P l a n t  cane 0 . 7 3 * *
F i r s t  ra toon 0 . 7 8
Second ratoon 0 . 7 4 * *
Average 0 . 7 5
s t a l k  length  and 
Mean s t a l k  d ia m e te r
P la n t  cane 0.01
F i r s t  ra toon -  0 . 0 2
Second ra toon 0 . 0 9
Average 0 . 0 3
* ,  * *  = s i g n i f i c a n t  a t  t h e  5 pe rce n t  and 1 percent  l e v e l s  o f  
p r o b a b i l i t y ,  r e s p e c t i v e l y ;  o t h e r  c o r r e l a t i o n  c o e f f i c i e n t s  non­
s i g n i f i c a n t .
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t o  mean w e ig h t  per  s t a l k .
The c o r r e l a t i o n s  o f  s t a l k  p o p u la t io n  t o  mean s t a l k  length were 
p o s i t i v e ,  s i g n i f i c a n t  w i t h i n  a l l  t h r e e  c ro p s ,  but  a l s o  low in magnitude  
(a ve rag e  r  = 0 . 2 3 ) .  T h is  i n d i c a t e s  a weak but  p o s i t i v e  and s i g n i f i c a n t  
tendency  f o r  c lones  o f  high s t a l k  p o p u la t io n  t o  be r e l a t i v e l y  t a l l e r  
th a n  c lo nes  o f  low s t a l k  p o p u la t i o n .
I t  is  w e l l  known In sugarcane research  t h a t  s t a l k  p o p u la t io n  
and s t a l k  d ia m e te r  a r e  n e g a t i v e l y  a s s o c i a t e d .  The g e n o ty p ic  
c o r r e l a t i o n  c o e f f i c i e n t  f o r  t h i s  a s s o c i a t i o n  was r e c e n t l y  re p o r te d  
by Khairwal  and Babu ( 4 5 )  as r  = - 0 . 6 0  w i th  high s t a t i s t i c a l  s i g n i f ­
icance .  James (4 3 )  found a n e g a t iv e  phenotyp ic  c o r r e l a t i o n  of  
r  = - 0 . 3 6  between s t a l k  p o p u la t io n  and s t a l k  d iam ete r  in a random 
p o p u la t io n  o f  f i r s t  ra to o n  c lo n e s .
The c o r r e l a t i o n  c o e f f i c i e n t s  f o r  s t a l k  p o p u la t io n  and mean 
s t a l k  d ia m e te r  were c a l c u l a t e d  t o  be n e g a t i v e ,  low t o  moderate in 
s t r e n g t h  (a v e r a g e  r  = - 0 . 3 3 )  and h i g h l y  s i g n i f i c a n t  in a l l  t h r e e  
cro p s ,  thus  i n d i c a t i n g  an im portant  adverse  r e l a t i o n s h i p  between 
t h e s e  two t r a i t s .  The n e g a t i v e  d i r e c t i o n  o f  t h i s  c o r r e l a t i o n  
s i g n i f i e s  t h a t  c lones  w i t h  high s t a l k  p o p u la t io n  tended  t o  show 
low d iam ete r  o f  s t a l k  and v i c e  v e rs a .  T h is  adverse  r e l a t i o n s h i p  
e f f e c t i v e l y  reduces t h e  chances o f  o b t a i n i n g  clones w i t h  both 
l a r g e  d ia m e te r  per  s t a l k  and high s t a l k  p o p u l a t io n .
In o r d e r  t o  more f u l l y  e x p lo r e  t h e  b e a r in g  o f  t h e  c o r r e l a t i o n s  
between s t a l k  p o p u la t io n  and t h e  o t h e r  components o f  y i e l d  on t h e  
d iscrep an cy  between t h e  number o f  c lones  showing good r a too n in g
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a b i l i t y  o f  i n d i v id u a l  y i e l d  components and t h e  number of  c lones  
showing good ra toon ing  a b i l i t y  o f  y i e l d  I t s e l f ,  i t  was decided t o  
r e t u r n  t o  t h e  data on in d i v id u a l  c lones  t o  p o ss ib ly  d is cern  th e  
d i r e c t  e f f e c t s  o f  th e se  r e l a t i o n s h i p s  on ratooning a b i l i t y .
Reca l l  from t h e  prev ious  s e c t io n  t h a t  t h e r e  were 49 clones  in 
t h e  progeny w i th  a c c e p ta b le  s t a i k  popu la t io n  In t h e  p la n t  crop ,  
and t h a t  some o f  th es e  clones  appeared t o  have shown less second 
ra toon d e c l i n e  in s t a l k  p opu la t io n  than t h e  parents  -  i t  Is t h i s  
l a s t  p o r t io n  of  t h e  group which was r e s t u d ie d .  Th is  roughly one-  
t h i r d  o f  t h e  group a c t u a l l y  equated t o  18 clones which appeared  
t o  have shown b e t t e r  ra tooning  a b i l i t y  o f  s t a l k  po pu la t io n  than  
th e  p a re n ts .  These clones  were l i s t e d ,  and beside each one were 
w r i t t e n  I t s  mean weight  per s t a l k ,  mean length ,  and mean d iam eter  
in t h e  p l a n t  cane and second ratoon crops .
I t  was found t h a t  on ly  5 o f  th es e  18 clones w i th  s u p e r io r  
ra toon ing  a b i l i t y  o f  s t a l k  popu la t io n  had a cce p tab le  mean s t a l k  
w eight  in t h e  p l a n t  cane crop .  In a d d i t i o n ,  on ly  1 of  th ese  5 
showed a p p r e c i a b ly  less second ratoon d e c l in e  in mean we ig ht  per  
s t a l k  than t h e  p aren ts .  These data concur w i th  t h e  average  
n e g a t iv e  c o r r e l a t i o n  o f  r  = - 0 . 1 3  between s t a l k  p o pu la t io n  and 
s t a l k  we ight  found in t h e  progeny (T ab le  15 ) .  Thus,  t h e  data appear  
t o  I n d i c a t e  t h a t  t h e r e  would have been some d i f f i c u l t y  in s e l e c t i n g  
c lones  w i th  high ra toon in g  a b i l i t y  o f  both s t a l k  p opu la t io n  and 
s t a I k  w e igh t .
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With resp ect  t o  s t a l k  length ,  9 of  t h e  18 clones were acc ep tab le  
In t h e  p l a n t  crop and showed no g r e a t e r  second ratoon d e c l i n e  In 
length than  t h e  paren ts d i d .  These f a c t s  t o g e t h e r  w i th  t h e  average  
c o r r e l a t i o n  o f  r  = 0 . 2 3  f o r  s t a l k  pop u la t io n  t o  s t a l k  length would 
tend t o  i n d i c a t e  t h a t  c lones w i th  accep tab le  ra toon in g  a b i l i t y  o f  
s t a l k  pop u la t io n  and s t a l k  length could be found in t h e  progeny.
The s i t u a t i o n  was d i f f e r e n t  f o r  s t a l k  d iam ete r .  Among t h e  18 
h ig h e s t  ra to o n in g  clones f o r  s t a l k  popu la t io n  t h e r e  was but  one 
c lo ne  which showed a cce p tab le  s t a l k  diameter  in t h e  p la n t  cane 
crop when compared t o  t h e  p a re n ts .  Furthermore,  t h i s  s i n g l e  clone  
showed appro x im a te ly  the  same amount o f  second ratoon d e c l i n e  in 
s t a l k  d iam eter  as d id  th e  p a re n ts .  As a group,  t h e  18 clones  showed 
p la n t  crop s t a l k  d iameters ranging from 19.1 t o  2 6 . 3  mm and averaged  
2 1 .7  mm, or  2 . 2  mm under t h e  average p l a n t  cane s t a l k  d iameter  o f  
CP 6 5 -3 5 7 ,  2 1 .2  mm, and al though about h a l f  t h e  clones appeared  
t o  have shown somewhat less second ratoon percentage d e c l in e  in 
s t a l k  d iam e te r  than t h e  parents d i d ,  t h e  e f f e c t  o f  t h e i r  s m a l le r  
diameters on mean weight  per s t a l k  appeared t o  s e v e r e l y  l i m i t  t h e i r  
y i e l d  and thus only 2 o f  t h e  18 clones were high in ra toon ing  
a b i l i t y  when assessed on t h e  bas is  o f  y i e l d  i t s e l f .  One o f  th ese  
two clones  was t h e  o n ly  one in t h e  group w ith  acc ep tab le  i n i t i a l  
s t a l k  d ia m e te r ,  and t h e  o t h e r  clone  was 1 mm la r g e r  in p l a n t  cane 
d ia m eter  than  t h e  group average .  These data thus p o in t  t o  a
r e l a t i v e l y  se r io u s  Impediment t o  t h e  s e l e c t i o n  of  c lones w i th  a 
combinat ion of  high ratooning a b i l i t y  of  s t a l k  p opu la t io n  and
134
s t a l k  w e ig h t .  In a d d i t i o n ,  i t  would seem t h a t  t h i s  problem was 
l a r g e l y  t h e  r e s u l t  o f  t h e  n e g a t i v e  a s s o c i a t i o n  between s t a l k  d ia m e te r  
and s t a l k  p o p u la t i o n .
In look ing  a t  t h i s  n e g a t i v e  a s s o c i a t i o n  from an o th er  a n g l e ,  t h e  
clones  which showed s u p e r i o r  ra to o n in g  a b i l i t y  o f  s t a l k  d iam eter  
w i t h i n  t h e  progeny were examined in d e t a i l  w i t h  regard t o  t h e i r  
r a to o n in g  b ehav ior  in t h e  o t h e r  y i e l d  componenis.  There  were 9 
progeny c lo nes  which appeared t o  have s u p e r i o r  ra to o n in g  a b i l i t y  of  
s t a l k  d ia m e t e r ,  and upon exa m in a t io n ,  i t  was re v e a le d  t h a t  about  h a l f  
o f  them had adequate s t a l k  w e ig h t  in t h e  p l a n t  crop and second ra toon  
p e rcentage  d e c l in e s  in s t a l k  w e ig h t  which were no worse than  those  o f  
t h e  p a r e n t s .  These clones  d id  not  f a r e  so w e l l  In s t a l k  p o p u l a t i o n ,  
however.  None o f  them showed adequate s t a l k  p o p u la t io n  in t h e  p l a n t  
crop ( t h e  group average  was 50 s t a l k s / p l o t ) ,  and a l l  of  them showed 
some degree  o f  second ra toon d e c l i n e  in s t a l k  p o p u l a t i o n .
Thus,  t h e  n e g a t i v e  a s s o c i a t i o n  o f  s t a l k  p o p u la t io n  t o  s t a l k  
d ia m e te r  was ag ain  supported by t h e  data  on I n d i v i d u a l  c lo n e s .  I t  
appeared t h a t  c lones  w i th  high ra to o n in g  a b i l i t y  o f  s t a l k  d iam ete r  
w i t h i n  t h e  progeny were g e n e r a l l y  not  found t o  have high ra to o n in g  
a b i l i t y  o f  s t a l k  p o p u l a t i o n .
The next  s e t  o f  c o r r e l a t i o n  c o e f f i c i e n t s  in T ab le  15 a r e  those  
between mean s t a l k  we ig ht  and i t s  components, s t a l k  length and s t a l k  
d i am eter .
The c o r r e l a t i o n s  o f  mean w e ig h t  t o  mean length  were f a i r l y  
c o n s i s t e n t  o v er  c rops ,  m o d era te ly  s t r o n g ,  and in a l l  cases p o s i t i v e
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and h i g h l y  s i g n i f i c a n t  (a ve rag e  r  = 0 . 5 6 )  thus  i n d i c a t i n g  t h e  
Importance o f  s e l e c t i o n  f o r  adequate length per  s t a l k  t o  t h e  
procurement o f  good w e ig h t  per  s t a l k .
S i m i l a r l y ,  t h e  c o r r e l a t i o n s  o f  mean s t a l k  we igh t  t o  mean s t a l k  
d ia m ete r  were p o s i t i v e ,  s t ro ng (average  r  = 0 . 7 5 )  and h i g h l y  
s i g n i f i c a n t  in a l l  c rops .  The s t r e n g t h  o f  th es e  c o r r e l a t i o n s  shows 
t h e  importance o f  adequate s t a l k  d iam ete r  t o  good weig ht  o f  s t a l k .
In accord w i t h  t h e s e  c o r r e l a t i o n  d a t a ,  i t  was found t h a t  c lones  
w ith  high ra to o n in g  a b i l i t y  o f  s t a l k  w e ig h t  in t h e  progeny were 
g e n e r a l l y  a s s o c ia te d  w i t h  good ra to o n in g  a b i l i t y  o f  s t a l k  length  and 
s t a l k  d i a m e t e r .  Aga in ,  however,  t h e  n e g a t i v e  a s s o c i a t i o n s  o f  s t a l k  
d ia m e te r  and s t a l k  w e ig h t  t o  s t a l k  p o p u la t io n  tended t o  l i m i t  t h e  
ra to o n in g  power o f  such c lo n e s ,  and t h u s ,  none o f  t h e  c lo nes  w i th  
t h e  h ig h e s t  ra to o n in g  a b i l i t y  o f  s t a l k  w e ig h t  w i t h i n  t h e  progeny 
appeared In t h e  l i s t  o f  c lones  w i t h  good ra to o n in g  a b i l i t y  o f  
es t im a te d  y i e l d .
The l a s t  c o r r e l a t i o n s  o f  T ab le  15 a r e  those  between mean s t a l k  
length and mean s t a l k  d ia m ete r  o f  t h e  progeny. These c o r r e l a t i o n s  
in d i c a t e d  e s s e n t i a l l y  no a s s o c i a t i o n  between t h e s e  two c h a r a c t e r s ,  
and t h e r e f o r e  denoted e s s e n t i a l l y  no problem in combining high  
ra to o n in g  a b i l i t i e s  o f  both t r a i t s  w i t h i n  t h e  progeny. In a d d i t i o n ,  
t h i s  was found t o  be t r u e  when t h e  c lo nes  w i t h  high r a t o o n in g  
a b i l i t y  o f  s t a l k  length were examined w i t h  res p e c t  t o  r a t o o n in g  
a b i l i t y  o f  s t a l k  d ia m e te r  and v i c e  v e rs a .
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To summarize, t h e  c o r r e l a t i o n s  o f  s t a l k  p o p u la t io n  t o  mean s t a l k  
w eig h t  and t h e  I n d i v i d u a l  components o f  s t a l k  w e ig h t ,  mean s t a l k  length  
and mean s t a l k  d i a m e t e r ,  a r e  h i g h l y  I n t e r r e l a t e d .  The n e g a t iv e  
a s s o c i a t i o n  o f  s t a l k  p o p u la t io n  t o  mean s t a l k  we ig ht  i n d i c a t e s  t h a t  
c lones  which showed t h e  h ig h e s t  s t a l k  p o p u la t io n s  were more o f t e n  than  
not lower than  t h e  p o p u la t io n  average  in mean weig ht  per s t a l k .  T h is  
is  l i k e l y  due t o  t h e  n e g a t i v e  a s s o c i a t i o n  o f  s t a l k  p o p u la t io n  t o  mean 
s t a l k  d i a m e t e r .  Those clones o f  h ig h e s t  s t a l k  p o p u la t io n  were o f t e n  
a s s o c ia te d  w i th  s t a l k s  o f  smal l  d iam e te r  and thus  reduced s t a l k  
w e ig h t .  Only i f  such c lo nes  t i l l e r e d  ve ry  w e l l  a n d /o r  showed g r e a t e r  
than  average s t a l k  length  cou ld  th e y  be expected  t o  show high y i e l d  
In any c ro p ,  and e s p e c i a l l y  In t h e  r a to o n s .  T h is  is  sound ev idence  
a g a i n s t  o v e r s t r e s s i n g  t h e  s e l e c t i o n  o f  c lo nes  w i t h  e x c e p t i o n a l l y  
la rg e  s t a l k  d ia m ete r  in an e f f o r t  t o  s e l e c t  f o r  high y i e l d i n g  
a b i l i t y  as th ese  c lo nes  u s u a l l y  cou ld be expected  t o  show lower 
than  average  s t a l k  p o p u la t i o n .
The c o r r e l a t i o n s  o f  mean s t a l k  w e ig ht  t o  mean s t a l k  length  
and mean s t a l k  d ia m e te r  p o in t  t o  t h e  n e c e s s i t y  o f  s e l e c t i n g  f o r  
s a t i s f a c t o r y  s t a l k  length and d ia m e te r  in o b t a i n i n g  c lones  of  
a c c e p t a b le  s t a l k  w e ig h t ,  however,  c lones o f  e x c e p t i o n a l l y  la rge  
d ia m e te r  can o f t e n  be expected  t o  be a s s o c ia te d  w i th  u nacceptab le  
s t a l k  p o p u la t io n  and r a to o n in g  a b i l i t y .
Among t h e  s l i g h t l y  more than  50 c lo nes  w i t h  good ra too n in g  
a b i l i t y  In i n d i v i d u a l  components examined in t h e  progeny,  o n ly  5 
appeared t o  have been r e l a t i v e l y  high In ra to o n in g  a b i l i t y  o f  y i e l d
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I t s e l f .  Thus,  a main problem In s e l e c t i n g  f o r  high ra to o n in g  a b i l i t y  
would appear t o  have been t h a t  o f  combining high ra toon in g  a b i l i t y  of  
severa l  t r a i t s  in one c lo n e .
Again ,  t h e  importance o f  g e t t i n g  a good balance o f  c h a r a c t e r i s t i c s  
Is  emphasized in o b t a i n in g  clones  o f  good y i e l d i n g  a b i l i t y  from among 
which clones  o f  s u p e r io r  ra toon in g  a b i l i t y  might be s e l e c t e d .  A l l  
of  t h e  components of y i e l d  have been shown t o  have been c o n t r i b u t o r y  
t o  ra toon y i e l d  d e c l in e  in t h e  progeny,  and h ig h ly  i n t e r r e l a t e d  in 
t h e  f i n a l  phenotypic express ion  of  y i e l d  and t h e  a b i l i t y  t o  m ain ta in  
t h a t  y i e l d  over  t h e  ratoon crops.
SUMMARY
Data from t h e  t h r e e  h arvests  showed t h e  i n h e r i t a n c e  o f  ra toonin g  
a b i l i t y  in sugarcane hyb rids t o  be complex and q u a n t i t a t i v e  in n a tu r e .
Ratooning a b i l i t y  in t h e  progeny ranged from clones  which did  
not ratoon a t  a l l  t o  clones  whose ratoon y i e l d s  were s i m i l a r  t o  those  
o f  t h e  p a re n ts .  None o f  t h e  clones in t h e  progeny which y ie l d e d  we l l  
in  t h e  p la n t  cane crop appeared t o  be s u p e r io r  t o  t h e  paren ts in 
ra toon ing  a b i I i t y .
The progeny,  when examined on t h e  bas is  o f  I n d i v id u a l  y i e l d  
components, was found t o  c o n ta in  clones which e q u a l le d  t h e  p l a n t  cane 
performance o f  t h e  parents in those  components. For in s tan ce ,  about  
30? o f  t h e  progeny had p l a n t  cane s t a l k  popu la t io ns  equal  t o  or  
g r e a t e r  than those  o f  L 6 5 - 6 9 ,  t h e  Io w er -p o p u la t io n  paren t  o f  th e  
cro s s .  In a d d i t i o n ,  a p prox im ate ly  6% o f  t h e  progeny showed 
t r a n s g r e s s i v e  s eg re g a t io n  f o r  high s t a l k  pop u la t io n  in having  
exceeded CP 65 -357  In s t a l k  p o p u la t io n .  S i m i l a r  behav io r  was found 
f o r  we ight  per s t a l k  and i t s  components, s t a l k  length and s t a l k  
d ia m e te r .  The percentages o f  c lones equal t o  or  h ig h er  than the  
p a re n t  o f  lower express ion  f o r  mean w e ig h t ,  mean length and mean 
d ia m e te r  o f  s t a l k  were 33%, 31% and 35%, r e s p e c t i v e l y .  There appeared  
t o  be some t r a n s g r e s s i v e  seg regates  f o r  th ese  t r a i t s  a l s o  (about 2% 
o f  t h e  progeny f o r  s t a l k  w e ig h t ,  4% f o r  s t a l k  length and 14? f o r  
s t a l k  d i a m e t e r ) .  On t h e  o t h e r  hand, o n ly  about 10? o f  t h e  progeny 
showed p la n t  cane y i e l d s  which were equal t o  those  o f  t h e  p a r e n ts ,
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and t h e r e  was no s t ro n g  ev id en ce  o f  t r a n s g r e s s i v e  s e g re g a t io n  o f  
e s t im a t e d  y i e l d .
F u r therm ore ,  i t  was c o n c u r r e n t l y  found t h a t  a l though clones  
e x i s t e d  w i t h i n  t h e  progeny which showed h ig h e r  ra to o n in g  power in 
s e p a r a t e  y i e l d  components th a n  d id  t h e  pa ren ts  -  none appeared t o  be 
s u p e r i o r  t o  t h e  p a ren ts  In ra to o n in g  a b i l i t y  f o r  y i e l d .  Only about  
5% o f  t h e  progeny appeared t o  be about  equal  in r a to o n ing  a b i l i t y  
of  y i e l d  t o  t h e  p a r e n t s .
The data  showed t h a t  n e i t h e r  t h e  p a re n ts  nor progeny underwent  
se r io u s  f i r s t  ra to on d e c l i n e  in y i e l d .  The d e c l i n e  in second ratoon  
y i e l d  was, however,  g e n e r a l l y  q u i t e  severe  (a p p r o x im a t e ly  50 t o  60$ 
less th a n  in t h e  p l a n t  c rop)  f o r  t h e  pa re n ts  and progeny a l i k e ,  and 
could  not  be a t t r i b u t e d  more t o  d e c l i n e  in any one p a r t i c u l a r  y i e l d  
component over  d e c l i n e s  in t h e  o t h e r s .
The ap p aren t  d is c rep a n cy  between high ra to o n in g  a b i l i t y  in 
i n d i v i d u a l  y i e l d  components and low r a to o n in g  a b i l i t y  o f  y i e l d  
i t s e l f  was s t r o n g l y  c o n d i t io n e d  by n e g a t i v e  a s s o c i a t i o n s  o f  t r a i t s .  
E s p e c i a l l y  n o t a b le  In t h i s  regard  is t h e  n e g a t i v e  c o r r e l a t i o n  between 
s t a l k  p o p u la t io n  and s t a l k  d ia m e t e r  ( r  = - 0 . 3 3 ) .
I t  appeared t h a t  high Inc id en c e  o f  good ra to o n in g  a b i l i t y  was 
s t r o n g l y  suppressed by a l i m i t e d  number o f  c lones  w i t h  d e s i r a b l e  
com bin a t io ns  o f  h i g h - r a t o o n i n g  y i e l d  components, and by t h e  presence  
o f  a l a r g e  number o f  l o w - y i e l d i n g  c lones  t o  begin w i t h .
I t  I s  concluded t h a t  t h e  g e n e t i c  b e h a v io r  o f  r a to o n in g  a b i l i t y  
is  h i g h l y  c o n d i t i o n e d  by en v i ro n m e n t ,  and t h a t  s e l e c t i o n  f o r  high
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ra+oon lng v a r i e t i e s  o f  sugarcane must be p r a c t i c e d  under t h e  s p e c i f i c  
environm enta l  c o n d i t io n s  in which t h e y  w i l l  be grown. I t  seems t h a t  
second ra to o n  data  t a k e n  a t  e a r l y  stages  o f  s e l e c t i o n  could  be v a l u a b l e  
In d e t e c t i o n  o-f c lo nes  w i t h  a c c e p t a b le  r a to o n in g  a b i l i t y ,  and perhaps 
even more v a l u a b l e  in t h e  e a r l y  d e t e c t i o n  and e l i m i n a t i o n  o f  o b v io u s ly  
I n f e r t o r - r a t o o n i n g  c lo n e s .
P o s s i b le  approaches f o r  increased e a r l y  s e l e c t i o n  pressure  f o r  
high r a t o o n in g  a b i l i t y  were suggested,  In c lu d in g  t h e  growing o f  
second ra toon crops in e a r l y  l i n e  t r i a l s .
As found,  o n ly  about 10JS o f  t h e  progeny showed a c c e p t a b le  p l a n t  
cane y i e l d s ,  but  among t h e s e  c lones t h e r e  was an apparent  d i f f e r e n t i a l  
In r a t o o n in g  a b i l i t y .  A l though t h e  n a tu re  o f  t h e  d a ta  d id  not  p e rm i t  
an e x a c t  i n t e r p r e t a t i o n  o f  t h e i r  g e n e t i c  b e h a v io r  w i t h  re s p e c t  t o  
t h e s e  d i f f e r e n c e s  in ra to o n in g  a b i l i t y ,  i t  seemed t h a t  a p p r o x im a te ly  
h a l f  t h e s e  c lo nes  were about equal t o  t h e  p a r e n ts  in ra to o n in g  a b i l i t y  
and about  h a l f  were p robab ly  i n f e r i o r .  A s i m i l a r  d i f f e r e n t i a l  in 
ra to o n in g  b e h av io r  could be found f o r  o t h e r  clones  w i t h i n  t h e  progeny,  
and t h e s e  data  c o l l e c t i v e l y  r e v e a le d  t h a t  t h e  high r e p e a t a b i l i t i e s  
o f  y i e l d  and i t s  components between t h e  p la n te d  and ratoon crops did  
not  n e c e s s a r i l y  denote high r e l i a b i l i t y  in s e l e c t i n g  f o r  good 
ra t o o n in g  a b i l i t y  ( e s p e c i a l l y  f o r  good second ra to on y i e l d i n g  a b i l i t y )  
on t h e  b as is  o f  i n fo r m a t io n  l a r g e l y  composed o f  p la n t  cane d a ta .
For t h e s e  reasons i t  seems t h a t  t h e  growing o f  second ratoon  crops
in s m a l l - p l o t  stages  of  s e l e c t i o n  would perhaps be a r e l i a b l e  means 
o f  e s t i m a t i n g  t h e  ra to o n in g  p o t e n t i a l  o f  c lo n es  In a b reed in g  program
and In c re a s in g  t h e  number o f  c lones  w i t h  a c c e p t a b le  r a to o n in g  
a b i l i t y  in l a t e r  t e s t i n g  s t a g e s .  The v a l u e  o f  t h i s  procedure  
would depend,  however, on t h e  e f f i c i e n c y  and p r a c t i c a l  a p p l i c a b i l i t y  
o f  t h e  s e l e c t i o n  te c h n iq u e s  used and t h e  amount o f  g e n e t i c  advance  
p o s s ib le  w i t h i n  t h e  ava I I ab le  .germplasm base.
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